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INTRA-PERITONEAL THERAPY IN 
THE DISEASES OF CHILDREN 


BY 


CLIFFORD G. GRULEEF, A.M., M.D., 
and 
HEYWORTH N. SANFORD, M.D. 


(From the Department of Pediatrics, Rush Medical College cf the University 
of Chicago, and the Presbyterian Hospital). 


The administration of fluids or drugs to infants and children may be a 
matter of difficulty. Vomiting or refusal to take fluids often hampers oral 
administration. Hypodermoclysis is painful and its possibilities are limited. 
Fluids administered by rectum are not retained, and the small veins make intra- 
venous injections impracticable except by exposure cf the vein. Thrombosis 
usually follows and the limited number of veins available prevents frequent 
repetition of the procedure. Blackfan and Maxcy' first advocated intra- 
peritoneal injections as a means of supplying fluid. Intra-peritoneal injection 
also furnishes a method of supplying food to the child and a route for therapy. 
The method of intra-peritoneal therapy is a practical one. Much larger amounts 
of fluid may be given intra-peritoneally than intra-venously or subcutaneously, 
and this procedure also throws less strain on the heart than does intra-venous 
injection. 

A definite physiological basis for intra-peritoneal therapy has been shown 
by studies of absorption from the peritoneum. Buxton and Torrey? were able 
to recover nucleated blood cells from the mediastinal lymph nodes of guinea 
pigs, fifteen minutes after their intra-peritoneal injection. Bolton* using lamp 
hlack and bacteria concluded that the drainage might be mechanical, the force 
being supplied by the respiratory movements. Cunningham‘ in an exhaustive 
study of absorption from serous membranes, found that in cats a solution 
of washed nucleated blood cells, carbon particles and lamp black reached the 
anterior mediastinal lymph nodes in three minutes. The foreign cells were not 
phagocyted but moved freely into the surface cells of the diaphragm. It has 
thus been well established that materials injected into the peritoneal cavity 
are taken up by the body with extreme rapidity and without harm to the 
organism. 

The route by which fluid and material injected into the peritoneal cavity 
reach the circulation has occasioned considerable interest. Poynter’, studying 
the absorption of colloids, bacteria and particulate matter, concluded that the 
venules of the omentum were the more important avenues because various 
colloidal particles have been recovered from the portal blood and the liver. 





* Read at the Second International Congress of Pediatrics, at Stockholm, Aug. 20, 1930. 
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Brown found in rabbits that the main path of absorption from the peritoneal 
cavity was by the thoracic duct, but that in dogs and cats this played a sub- 
sidiary part. Higgins and Graham’, studying the removal of bacteria and 
foreign substances from the peritoneal cavity, found that the pulmonary lym- 
phatic rcutes were the most important avenues cf absorption. 

Injection of fluids—In 1918 Blackfan and Maxcy reported the use of 
physiological sodium chloride solution intra-peritoneally in seven cases of 
vomiting and diarrhcea in infants. This method has been used widely since 
then with good results. Marriot* pointed out that scdium chloride was possibly 
irritating to the organism thet was dehydrated, and advocated the use of 
dextrose, this being non-irritating and a food as well. Six per cent. dextrose 
solution was used almost exclusively for the next two years. Beginning with 
Maches® in 1921 various reports began to appear in the literature of glucose 
shock. This reaction varied from temperature and distension to cyanosis and 
death. These results almost led to the abandonment of dextrose solution for 













TABLE 1. 


RESULTS OF INTRA-PERITONEAL INJECTIONS OF DEXTROSE INTO INFANTS AND YOUNG CHILDREN. 
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Disease Cases injections | Deaths 





















Severe dehydrating diarrhea 25 

Decomposition 3 18 

Lobar pneumonia as ee oe 8 24 = 
Broncho-pneumonia_ .. oe oe ee ~i + 14 56 4 
Pyelitis .. ee es oe oe oe 5 rae 6 22 

Tonsillitis - e- ne via _ - - 14 42 
Post-operative : 3 intussusception, 1 peritonitis 4 12 ] 
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Syphilis : dextrose, neoarsphenamine .. 
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Total 432 7 








intra-peritoneal use. In 1922 Williams and Swett'* found that solutions of 
dextrose rapidly become acid on autoclaving, and for reducing this acidity, 
they advised buffering the solution. Solutions so buffered were used with 
success intra-venously by Stoddard''. Sanford and Heitmeyer™ in a study 
of the effect of dextrose solution on dogs found that reactions from intra- 
peritoneal injections increased in intensity with the length of time following 
sterilization of the solution. For example, a solution of dextrose which had 
been sterilized 3 hours before would show reactions following injection. These 
varied from simple distension to severe shock when specimens that had stood 
a longer time were used. They overcame this tendency to acid formation by 
autoclaving the dextrose dry and dissolving in distilled water. Either of these 
methods renders solutions of dextrose safe for intra-peritoneal injection. The 
varied uses of this form of therapy can best be illustrated by the table of Grulee 
and Sanford" (see Table 1) of cases in which it was used. 

The method of administering dextrose solution intra-peritoneally is usually 
by a 100 c.cm. Luer syringe. Small infants receive a correspondingly smaller 
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amount. The injections are made to cease just at the point of distention. 
Five per cent. dextrose solution is the best concentration as higher concentr1- 
tions tend to draw the body fluids into the peritoneal cavity. Narat!* has 
confirmed this practical observation. 

Intra-peritoneal injections of glucose should never be given in larger 
quantities at one injection than 100 c.cm., but as this amount is only about 
half the usual fluid intake of a child at one feeding, the injection, to be effective, 
must be repeated frequently. It is rather astonishing how rapidly the fluid is 
absorbed. In the series of cases given above, one child was given six intra- 
peritoneal injections of 100 c.cm. 5 per cent. dextrose solution daily for four 
days. The maximum number of injections in this series was 24, and the 
average number 6. 

It may be said in summarizing the use of intra-peritoneal injections of 
fluid, that 5 per cent. dextrose solution is a useful method of providing food and 
fluid to the child. If the dextrose solution is buffered or dry sterilized no 
harmful reactions will take place. It is indicated in all dehydrating conditions, 
such as diarrhoeas, decomposition, and other nutritional disturbances, and at 
times in certain infections such as lobar and broncho-pneumonia, tonsillitis and 
pyelitis, and in post-operative conditions. 

Injections of blood.—In 1923 Siperstein and Sansby!* reported their ex- 
periments and clinical results with the injection of citrated blood intra- 
peritoneally. Many authors have since substantiated these initial results, 
in particular Opitz and Metis'*, McKhann" and Ruh and McClelland?®. 

The method of carrying out intra-peritoneal blood transfusion is simple. 
It is possible that blood grouping is not necessary in this type of transfusion, 
but it is usually done. Cross-agglutination is the procedure of choice, but in 
an emergency there need be nc hesitation in giving blood frem a donor cf the 
same group as the recipient or a universal type-four donor. Obviously, a 
Wassermann test should be made on all donors. 

All that is necessary for an intra-peritoneal blood transfusion is a 100 ¢.cm. 
Luer syringe, two 18-gauge needles, an adapter with about 12 inches of rubber 
tubing, and some sterile 2-5 per cent. sodium citrate solution. Injections are 
best made as with dextrose solution, the amount depending on the size of 
the child, with 100 c.cm. of blood as a maximum, giving repeated injections as 
necessary. Approximately 0-5 c.cm. of sodium citrate solution should be 
used for each 10 c.cm. of blood. One of the needles is attached to the syringe 
and the calculated amount of citrate soluticn drawn into it. The plunger is 
withdrawn to its full extent and the citrate solution ferced back through the 
syringe and into the needle again. The entire interior of the syringe is thus 
bathed in citrate solution and the needle bore is also full. The blood is then 
withdrawn aseptically from the donor, the needle changed to the one with the 
rubber holder and the blood is then injected into the surgically prepared 
abdomen. 

There is little or no reaction from these injections. Moderate distension 
and abdominal distress are usually traceable to old citrate solution. We 
believe that reactions of any kind are due to a citrate reaction, and it is our 
practice to give intra-peritoneal injections of whole blood where possible. This 
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requires considerable speed and experience, and should not be attempted until 
the citrate method has been used many times to perfect technique. 

The uses of intra-peritoneal blood transfusions are best shown by the 
excellent report of Cole and Montgomery?® who did 237 transfusions in 197 
cases. In their series there were 5 cases of primary anemia with 16 injections ; 
77 cases of secondary anemia (27 being due to nutritional disorders and 50 
associated with infections) with a total of 162 injections ; 8 new-born and 
premature with a total of 15 injections ; and 27 toxemias, with a total of 44 
injections. 

The most spectacular results are obtained in secondary anzemias, where 
medicinal and dietary treatment is discouraging. The response to repeated 
small intra-peritoneal blood injections is very satisfactory. ‘The hemoglobin 
and red cells rise rapidly. In a case of secondary anemia of nutritional crigin, 
at the time of the first transfusion, the hemoglobin was 30 per cent. (Dare) ; 
after 3 weeks following a total of three transfusions it was 65 per cent. (Dare) 
and the red cells had risen from 3,200,000 to 4,500,000. Excellent results 
are also obtained in toxzemias and septiczemias, in new-borns suffering from 
hemorrhagic diseases or other debilitating conditions, and in the anemia cf 
prematures. 

The contra-indications for intra-peritoneal transfusion are the same as 
for any other type of transfusion, with the addition that it should never be 
used when there is any intra-abdominal disease or when any abdominal disten- 
sion might embarrass the respiration—as in severe cardiac disease or in the 
acute stages of a severe pneumonia—it cannot, of course, rapidly replace blood 
volume in shock or hemorrhage. When it can be effected, intra-venous 
transfusion is unquestionably the method to be preferred, but the small veins 
in the child and the inadvisability of repeated transfusions make this method 
difficult. Intra-peritoneal blood transfusion of small amounts, frequently 
repeated, is safe, effective in comparison with intra-venous transfusions, shows 
fewer reactions, and above all is so simple of operation that its therapeutic 
usefulness is greatly extended. 


Medication.—The ease of administering fluid and nourishment intra- 
peritoneally has led as a consequence to the use of various drugs in this way. 


ANTI-SYPHILITIC DRUGS—One of the best examples of this is in the treat- 
ment of congenital syphilis. The various forms of treatment of the child 
can be limited to the use of mercury in inunctions or by mouth, potassium 
iodide, bismuth mixtures or the arsenical compounds. While many satisfactory 
results have been obtained with bismuth mixtures, it seems from present 
knowledge that the arsenical compounds will probably continue to give the 
most satisfactory results. Administration of the arsenical compounds to a 
child, however, is difficult. Intra-muscular injections are often accompanied 
by the formation of abscesses and the ideal procedure of giving intra-venous 
injections is hampered by the small size of the available veins in the infant and 
the resultant difficulty of injection. 

Any method that will offer an easy means of administration, combining 
safety with rapidity of action, should be the procedure of choice. Rosenberg? 
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was the first to report a case in which arsenic was injected intra-peritoneally. 
In 1925 Sanford?! reported the results of animal experiments and also the 
treatment of ten patients by this route. This work on animals was done to 
study particularly the absorption and irritation that might take place in 
the abdomen from neo-arsphenamine injection. It was found that a proper 
point of injection was essential. In dogs all injections into the upper quadrants 
of the abdomen caused permanent changes. These were adhesions of the 
omentum to itself, to the parietal peritoneum, to the intestine and to the mesen- 
tery. Injections into the lower quadrants did not cause local changes and 
were free from adhesions. 

The method of administration of the neo-arsphenamine intra-peritoneally 
consisted of preparation of the abdomen with green soap and alcohol. The ideal 
site for entrance of the needle is located in the middle of the sheath of the left 
rectus, slightly below the level of the umbilicus. This spot was chosen because 
experiments on animals showed that it is necessary to go below any possible 
limit of the omentum. It must be remembered that a site too far below the 
umbilicus will endanger the bladder. For this reason, as in many children 
with syphilis the liver is at the level of the umbilicus on the right side, the 
middle of the sheath of the left rectus, slightly below the level of the umbilicus 
makes an ideal site for injection. A solution made up of 150 mgrm. of neo- 
arsphenamine dissolved in 15 ¢.cm. of warm sterile distilled water was used. 
The average child of 10 pounds (4.5 kgrm.) should receive 50 mgrm. of neo- 
arsphenamine or 5 c.cm. of the solution. It should be emphasized that the 
needle must be pushed well through the peritoneum and into the peritoneal 
cavity. The solution is then injected as fast as the plunger will fall in the 
syringe, and sprayed over the peritoneal contents. 

Grulee, Sanford and Waldo* reported 25 cases thus treated, and since 
that time 25 more cases have been added. The usual treatment consisted of 
four injections at three-day intervals followed by four injections at seven-day 
intervals, the same dose being used each time. This is usually sufficient 
to clear whatever clinical pathological condition due to syphilis exists, including 
the Wassermann reaction. The child is then turned over to the out-patient 
department for observation and returned to the hospital at the end of one 
month, when another Wassermann test is made and roentgenograms are 
taken. If there is any further evidence of syphilis at this time the children are 
rechecked at six months and again at one year. 

Of the fifty patients thus treated, two were given neo-arsphenamine intra- 
peritoneally as provocative tests following anti-complementary and _ split 
Wassermann reactions. These reactions cleared up after one injection ; of 
the remaining 48 patients, 35 (73 per cent.) were pronounced clinically cured, 
with negative Wassermann reactions, and negative roentgenograms. 6 patients 
(12 per cent.) showed distinct clinical improvement, but were removed from 
the hospital by their parents before treatment could be concluded. 7 children 
(15 per cent.) died during treatment; only one of these deaths could be 
attributed to the form of treatment. 

This child had a severe case of syphilis and was in bad condition. She was 2 months old 
and weighed 5} lb. (2-4 kgrm.). She received seven injections during which time she gained 
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21 Ib. (1-0 kgrm.). By mistake the eighth injection was given into the sheath of the rectus 
instead of into the abdomen. An abscess developed in three days and the child died eight days 
later. Autopsy showed an abscess 4:5 cm. by 2-5 cm. in the muscular layer of the abdominal 
wall, containing thick, grayish-green, fibro-purulent exudate, with lepto-meningitis of the entire 
surface of the brain. By cultural methods, B. coli and streptococcus viridans were isolated from 
the spinal fluid and the abdominal abscess. Whether the poor condition of the child resulted in 


a lowered resistance is uncertain. 

A similar accident happened two years later. This child weighed 10 lb. 
(4:5 kgrm.) and was in much better condition. | As much of the arsphenamine 
solution was sucked out of the rectal sheath as possible, and 10 c.cm. of 10 per 
cent. sodium thio-sulphate solution were injected back into the site of the former 
injection. No abscess formation occurred, nor did the child show any disturb- 
ance of any kind. It is clearly shown, however, that intra-peritoneal injections 


of neo-arsphenamine are not without danger if care is not taken in placing the 
needle in the abdomen. 

The experience of four years has led us to conclude that intra-peritoneal 
injection of neo-arsphenamine is a rational therapeutic method for treating 
congenital syphilis. It is especially indicated in conditions in which rapidity 
of action is required, and the small veins of the child make intra-venous injection 
impossible. 

The rapidity of action is best shown in two cases of hemorrhagic syphilis 
in which this treatment was used. 

The first patient was a child, aged 4 weeks, who had hemorrhage from the cord, nose and 
anus, with a bleeding time of 1 hour and 50 minutes and a coagulation time of 17 minutes. This 
child did not improve when given whole blood intra-peritoneally and intra-muscularly. The 
bleeding time continued to be 1 hour and 20 minutes, with a coagulation time of 11 minutes. 
Two hours after neo-arsphenamine had been given intra-peritoneally the bleeding stopped, and 
the coagulation time fell to 6 minutes and the bleeding time to 40 minutes. After another 
injection, the bleeding time fell to 3 minutes and coagulation time to 5 minutes. 

The second case was one of hemorrhagic syphilis complicating lobar pneumonia. The 


coagulation time in this instance was 4} minutes and the bleeding time 77 minutes. After 
40 c.cm. of mother’s whole blood was given, the coagulation time fell to 4 minutes and the bleeding 
time to 48 minutes; two hours after neo-arsphenamine was given intra-peritoneally, the 
coagulation time was 4 minutes, and the bleeding time 5 minutes. 

We feel justified in saying from the experience with fifty cases that intra- 
peritoneal injection of arsphenamine is indicated in the treatment of children 
who have congenital syphilis, where rapidity of action is desired and the small 
veins make intra-venous injection impossible. 

DIPHTHERIA ANTITOXIN. In 1917 Fonde* first reported giving diphtheria 
antitoxin intra-peritoneally in a case of malignant diphtheria. No particular 
attention appears to have been paid to this method until 1921, when Goehle 
and Dauer?* used antitoxin mixed with saline solution intra-peritoneally in 
5 cases. Platou*®> used a specially prepared globulin antitoxin in 12 cases. He 
advocated this method particularly because of its rapidity of absorption. To 
quote his own words, ‘ the striking difference in the two methods is manifest 
in the first seven hours, the time of greatest importance. Within an hour 
after intra-peritoneal injection the blood is appreciably antitoxic, and up to 
seven hours the absorption is about five times that of intra-muscular injection.’ 
Toomey, Goehle and Dauer** used undiluted antitoxin just as received from 
commercial houses intra-peritoneally in 168 cases of diphtheria. They consider 
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that antitoxin given intra-peritoneally is a safe and simple method. It is the 
method of choice in cases complicated by toxic myocarditis, as there is no 
reaction to foreign protein. It is in this type of case that a reaction such as a 
chill, fever, and the like, can cause a shock to the damaged heart muscle that 
may be fatal. Beside the advantages of rapid absorption and absence of 
reaction, there was almost no pain following injection : for these reasons they 
believed that intra-peritoneal use of diphtheria antitoxin has a definite thera- 
peutic value. We have had no experience of this form of therapy. 

Iron. During the past year we have been carrying out experiments on 
animals as to the advisability of intra-peritoneal iron injections. In rabbits 
the paths of absorption of iron are two. A considerable amount is ‘taken up 
by the lymph glands of the mesentery and passes into the thoracic duct. This 
iron is mostly eliminated through the kidneys and cecum. Another part of 
the iron is taken up by the macrophages from the materiel in the peritonea] 
fluid, which is deposited on the mesentery and peritoneal organs. These 
macrophages eventually penetrate between the endothelial cells and enter the 
lymphatic vessels of the sub-serous tissue. The iron finally reaches the liver 
and is found in the Kupffer cells of the liver in about 45 days. There was no 
particular rise in the hemoglobin of normal animals. Those made anemic by 
bleeding did not regenerate any faster after intra-peritoneal iron injections 
than those who did not receive it. It appeared that ‘any benefit to the organism 
must take place after at least one month. 

This work is still in the experimental stage, but so far six children have 
received injections of intra-peritoneal iron. Our method is to give eight 
injections of 5 c.cm. of colloidal iron, or two injections a week for one month. 
This means 8 mgrm. of metallic iron in the colloidal state as Fe (OH);. There 
will be no apparent change in the hemoglobin for this entire period. At 
the end of this time there will begin to be a rise in the hemoglobin of about 
5 per cent. a week (Newcomer). There is also a slow increase in the red cells. 

We believe that in secondary anzemias intra-peritoneal injections of colloidal 
iron are of benefit, but should not be relied upon entirely. Our plan at the 
present time is to give one or two intra-peritoneal injections of whole blood 
at once, and let the child receive the immediate effect of this. At about the 
time that the effects of this are beginning to decrease, the iron will begin to be 
utilized by the organism. 

Conclusions. 

1. The dangers of intra-peritcneal therapy may be grouped under three 
heads. (a) Infection: it is conceivable that infection may be introduced from 
improper, or rather insufficient, sterilization of the skin, instruments, or materials 
injected. Such certainly would seem to be remote possibilities if proper care 
is used. Peritonitis might result from puncture of the intestine or bladder. 
This has never happened to us, and seems a very remote possibility. On the 
other hand there is real danger of metastatic infection in the peritoneal cavity 
from infection elsewhere in the body, especially following an intra-peritoneal 
transfusion of blood. 

(b) Too large quantities may result in pressure on the diaphragm with 
resulting syncope, especially if there is abdominal distension present. 
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(c) Reaction of an untoward nature may follow injection, especially if 
care is not used in the preparation of the material to be injected. Such reactions 
usually consist only of slight rise in temperature and distension. The reaction 
at times, however, is much more serious, with collapse and in rare instances 
death. 

2. The disadvantages are chiefly those of somewhat delayed absorption. 
This is especially evident in the case of red blood corpuscles. The material 
injected usually, however, is rapidly absorbed as is shown in the cases of 
syphilis cited above. The rate of absorption, of course, varies with the 
condition of the patient, but from all the evidence we have, it is quite rapid. 

The greatest barrier to overcome is, however, the psychical one. Owing 
no doubt to early surgical training we fear the peritoneal cavity, and its use 
suggested above is inclined to startle us, even after the proof of its efficacy and 
relative harmlessness is shown. 



















































3. The advantages seem quite obvious if the cases be properly chosen. 
Oral and rectal administration of fluids is often quite ineffective when their 
ingestion is most needed, and the supply that can be given subcutaneously or 
even intra-venously is entirely inadequate to meet the demands. In many 
cases of anzemia any therapy except transfusion of blood is of no avail, and where 
this has to be repeated often, as is frequently the case, the intra-venous route 
is impossible and the intra-peritoneal must be employed. Two facts stand out, 
however, as distinct advantages. The reactions are certainly fewer and 
slighter than in intra-venous injections, and the simplicity of the procedure 
is such as to make it applicable for almost universal use. 
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ABDOMINAL SYMPTOMS IN ACUTE 
RHEUMATISM 


BY 


J. J. J. GIRALDI, M.B., Ch.B. 
(From the University Centre of Cardiac Research, Bristol.) 


The object of this paper is to record a few cases which have seemed interest- 
ing in view of the recent literature, mainly from foreign observers, on the 
subject of abdominal manifestations of acute rheumatism ; at the same time 
attempting to review briefly the literature on the subject. 

In recent treatises on medicine, no matter how exhaustive, there is little 
note of any digestive or peritoneal symptoms in acute rheumatism. To the 
older writers, however, these were well known and were made the subject 
of treatises,on which much debate arose. This subject may be said to have 
passed through three phases. The first was that in which it was well known, 
much commented upon, and no doubt exaggerated; then came a period 


notable for its absence from the literature ; and recently an awakening interest 
on the subject. 


In 1635, Ballonius! in his work distinguishing acute rheumatism from gout,mentions digestive 
symptoms as occurring in acute rheumatism, which he regarded as beneficial, especially the 
diarrhoea, attributing to it the fact that * elle dissipe les humeurs.’ Boerhaave?, amongst the 
innumerable forms of acute rheumatism which he described, gave prominence to digestive forms. 
Too much weight need not, however, be placed on these early observations, for it is well known 
that in those times every symtom-complex for which a cause could not be assigned was labelled 
* rheumatism.’ 

A treatise by Huxham* in 1730 contained the first detailed description of the abdominal 
localization of symptoms. He described stomach pains with sickness and diarrhoea followed by 
the usual symptoms of acute rheumatism as we know it to-day. 

Stoll‘, in his * Médicine Pratique,’ wrote that he had observed innumerable cases of acute 
rheumatism and drew far-reaching ccnclusions which have appeared as exaggerated to other 
writers. Here we come to a period in which little record is found on this subject in the literature. 

Grifoulhiére® noted an enteric form of rheumatism in 1841. In his thesis on rheumatism, 
Chomel® described meteorism and diarrhcea as well-recognized symptoms. Trousseau’ and Peter* 
mentioned diarrhoea as of common occurrence at the onset of an attack of acute rheumatism. 

In 1880 appeared Lambin’s® Thése de Paris on the subject. He concluded that acute 
rheumatism can localize itself anywhere in the digestive tract with predilection for the intestine, 
the expressions thereof being colic, colic and diarrhcea, or diarrhoea by itself; and that these 
may precede, follow, or alternate with other rheumatic manifestations. 

Homolle’, in his work on Medicine, devotes a chapter to the digestive complications of 
rheumatic fever and considers diarrhcea to be common. 

Lately, Grenet®®, has devoted many articles to this subject. To these, and others from 
various authors, which have appeared recently, reference will be made subsequently. 

In this paper it is intended to discuss the subject from three aspects ; 
those of a digestive group, a group simulating acute appendicitis, and lastly 
a group with a peritonitic picture. It must be admitted that this division, 
though practicable in many cases, is arbitrary in others. 
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Digestive group.—The frequency of digestive troubles in young subjects 
is so pronounced as to make difficult the assessment of their rheumatic nature. 
Nevertheless, cases are seen now and then in which the sequence of events 
is such as to make it plausible to attribute to acute rheumatism several digestive 
disturbances. 

The following cases, seen recently, have appeared interesting in this respect. 

Case 1.—H. M., male, aged 13. Admitted 6 years ago with a history of 4 days’ illness with 
vomiting, headache and epigastric pains. He then developed pains in the limbs; there was 
cardiac erlargement ; and an apical systolic bruit appeared. He was discharged after four 
weeks: On January 28th, 1930, he was re-admitted with abdominal pains and frequent vomiting 
for one week, followed by pains in the limbs. He had now considerable cardiac enlargement, 
and signs of a mitral and aortic lesion. Here, therefore, a recurrence of abdominal symptoms 
was followed by a recrudescence of acute rheumatism. 

Case 2.—K. F., female, aged 18. Eight months ago she suffered from sudden vomiting, 
abdominal pain and diarrheea; this attack was severe enough to cause her to seek medical 
advice. After a few days it subsided and pains in several joints appeared, and a mitral systolic 
bruit developed. Since then the patient has had several bouts of abdominal pain with no 
relation to food, nausea was present often, vomiting sometimes, usually at an interval of two 
weeks or less, sometimes accompanied by looseness of the bowels, at other times by constipation. 
No cause for the abdominal pain was discovered after a thorough search, and in view of the 
relation between the first attack and the subsequent acute rheumatism, salicylates were given 
with success. She has had no pain for eight weeks. 

Case 3.—A. W., female, aged 12. In May, 1930, she was admitted with acute rheumatism. 
The articular phenomena had abated somewhat on admission. There was some enlargement 
of the heart with accentuated impulse, and a loud mitral systolic bruit, with accentuation of the 
second sound at the pulmonary area. Four days previous to her illness she was suddenly taken 
with abdominal pain, nausea and vomiting (twice), also diarrhaa. These subsided just before 
the joint pains were felt. She had had * bilious attacks’ before but never so severe. It is 
interesting to note that the cardiac lesion appeared to be of some standing. 

Case 4.—C. S., male, aged 9, was brought to the out-patient department two months ago, 
complaining of abdominal pain and looseness of the bowels. On enquiry, it was found that he 
had suffered from pains in the limbs for some time previously. He was now suffering with acute 
carditis ; the temperature was 99-5° and the pulse 92; complexion very pale. The heart's 
impulse was diffuse but forcible, just outside the mid-clavicular line in the fourth space. There 
was enlargement of the heart to right and left, with a loud systolic and faint mid-diastolic bruit 
at the apex. 

Cases such as these have been recorded by several authors, who regard 
the digestive symptoms as part of the rheumatic infection. 

In 1894 Hanot'! and Lyman” wrote on these. The latter labelled these symptoms * gastro- 
enteric rheumatism.’ He considered the different abdominal manifestations as due to the 
selective action of toxins in the tissues. If the muscular layer of the stomach was involved, 
there was pain due to cramp, whereas if the secretory nerves were affected there was pyrosis, 
hyperchlorhydria, and diarrhea, or a combination of these. 

Dory" believed that digestive symptoms are found in a considerable number of cases if 
they are looked for. Diarrhoea he considered the most frequent symptom, occurring in about 
33 per cent. of cases, i.e. as frequently as tonsillitis. As a rule it is prodromal and lasts from 
five to ten days before the onset of arthritis. Dory found it in 9 out of 26 cases. 

Libman!! in a review of the various symptoms of rheumatic fever, wrote that abdominal 
symptoms occur frequently, diarrhoea being the most frequent in some endemics. He quoted 
the same proportion as Dory. Herman!® in his ‘ Thesis on Extra-articular forms of Acute 


Rheumatism,’ stated that digestive symptoms often accompany the other manifestations. 


* Poynton!® writing on acute rheumatism in childhood notes that vomiting, diarrhoea, 
chilliness and prostration may occur at the onset of an attack. 
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On looking through the records of the last hundred cases of acute 
rheumatism admitted to this hospital, it was found that digestive symptoms 
were rarely noted. In a few cases there were vague isolated symptoms, such 
as abdominal pain during the attack. These, of course, might have been due 
to other causes, such as an enlarged and painful liver, pericarditis, or an arthritis 
of the hip joint, or even salicylate medication. No purpose would be served 
by laying stress on past records, taken by those who were unaware of the signific- 
ance of such symptoms, and might fail to inquire for them or neglect to report 
them even if mentioned. Also, parents and patients alike tend to regard such 
symptoms as * bilious attacks,’ unworthy of the notice of the doctor. On 
the other hand, there is no doubt that, if enquiry is made, such symptoms will 
be found to be of not rare occurrence, as is shown by the fact that the five 
cases recorded above were all seen within a period of six months. 

It would obviously lead to adverse criticism to state that a digestive upset 
in a rheumatic subject is in most or all cases due to the rheumatic infection : 
it is only when the sequence of events is such that a digestive outburst precedes 
an attack of acute rheumatism, that it is logical to presume that the two 
phenomena are related. 

If such is the case, it would be unprofitable to state figures as to their fre- 
quency until a considerable number of cases have been seen and carefully 
inquired into. It is as a prodromal phase that these symptoms must be 
regarded and sought for : once the arthritic and cardiac phenomena are mani- 
fest we must not expect to find them. 

The importance of these alimentary tract symptoms lies in relation to the 
pathogenesis of the disease. It might lead to a search in the intestinal wall 
for information which has been unsuccessfully sought for in the tonsils and 
elsewhere. 


Pseudo-appendicular group.—In this group the possible rheumatic origin 
of appendicitis requires discussion. 


Case 5.—-B. T., female, aged 8. Admitted January 26th, 1930, after being ill for four days 
with abdominal pain and sickness ; the pain was at first generalized but became more pronounced 
in the right iliac fossa on the day of admission. She vomited three times on this day ; bowels 
opened two days before admission and not since. On examination: temperature, 100-2° ; 
pulse 138; respirations 30. Tongue furred, fauces clear. The abdomen moved freely on respira- 
tion. There was tenderness and rigidity, localized to the right lower quadrant of the abdomen. 
Rectal examination revealed tenderness on right side. The appendix was removed; on 
section, save for some slight cedema, it showed nothing gross. There was no evidence of tuber- 
culosis, etc. On January 30th the child complained of pain in the left wrist ; the wrist was 
slightly red and tumid. On the next day the right wrist was similarly affected. A systolic 
bruit appeared in the mitral area on February Ist. For two weeks after this the child ran a 
temperature of 100° to 101°, with a frequent pulse. The wound discharged for a few weeks after 
operation, though at the time of the operation there was nothing to suggest this possibility. 
On discharge, seven weeks after admission, there was some cardiac enlargement and a mitral 
systolic bruit. 


This case lends itself to some comment. It did not appear to us that the 
condition of the appendix was sufficient to account for the general disturbance. 
ls this, however, a case of appendicitis and, if so, are we justified in regarding 
it as a case of rheumatic appendicitis?—or is the diagnosis of appendicitis 
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untenable in view of the findings, and should the symptoms be regarded as a 
severe form of the previous group with special predilection for the right iliac 
fossa ? 

The etiological relationship between appendicitis and acute rheumatism 
was one of frequent comment by older writers, and in the literature of the latter 
part of the last century there is frequent allusion to their connection. 

Sir James Grant!’ in 1893, and Burney Yeo'* in 1894, recorded clinical accounts of cases 
of appendicitis which they attributed to rheumatism. Haig'® also reported several cases of 
perityphlitis which he regarded as rheumatic and gouty in origin, and treated successfully with 
salicylates. He believed that the action of uric acid on the fibrous tissue of the appendix caused 
appendicitis, a belief which has not been supported by further experience. 

Of all English writers Sutherland®® seems most convinced of the rheumatic origin of appendi- 
citis. He pointed out that in many cases of appendicitis there was a well-marked family history 
of acute rheumatism. Also the usual manifestations of rheumatism, such as arthritis, endocardi- 
tis, tonsillitis, etc., are not uncommon in patients with appendicitis. He recorded six cases all 
indicative of this association. 

Beverley Robinson?! and Brazil” also wrote in support of the view. Finney and Hamburger™* 
reported three interesting cases as examples of the relationship between the two diseases. Moffet 
and Rodgers** described two cases of rheumatic fever simulating appendicitis ; in these cases 
no operation was performed and salicylates were used with good results. They apparently 
regarded the abdominal symptoms as part of the rheumatic infection and not as a genuine 
appendicitis. Grenet®> has during the last few years described several cases demonstrating the 
simulation of appendicitis by rheumatism. He is convinced that acute rheumatism may be 
ushered in by a pseudo-appendicular syndrome. 

Other cases have been reported by Dory'’, Chauffard*®, and Bezancon and Weil*’. 

As experimental evidence we have the work of Poynton and Paine**. They were able to 
produce pathological lesions in the appendix by injection with their diplococcus. These lesions 
resembled those found in appendicitis in man and were obviously blood-borne. They point out 
that the occurrence of multiple arthritis, coincident with or shortly after an attack of appendicitis, 
may be metastatic or pyemic. This usually follows a mild attack as, if the attack is severe, 
perforation or recovery after operation ensues. 

We are confronted with two explanations for these cases ; that appendicitis 
may be caused by acute rheumatism, or that rheumatism may cause symptoms 
simulating an appendicular inflammation. 

The frequent incidence of acute rheumatism on the faucial tonsils and the 
anatomical similarity between these and the vermiform appendix appears 
to lend support to the former view. Bland Sutton*’, writing on the anatomy 
of the appendix, emphasizes its richness in lymphoid tissue and regards it as 
the abdominal tonsil. It is not irrational, therefore, to suppose that it may 
become involved in a disease which so frequently invades the faucial tonsil. 

It is admitted that in many cases of appendicitis the theory of local causa- 
tion does not seem to apply as far as any positive evidence exists ; it seems only 
rational to inquire whether constitutional agencies may not be concerned in 
the production of such cases, and that an attack by a constitutional disease may 
pave the way for a subsequent infection. Tripier and Paviot*® urged that in 
appendicitis a general infectious origin should be more frequently recognized. 

Kelly and Hurdon*! in their monumental work on appendicitis discuss the 
subject and come to the conclusion that clinical evidence is in favour of an 
intimate relation between appendicitis and acute rheumatism, and that animal 
experiments and clinical experience support the view of a general infection as 


ABDOMINAL SYMPTONS IN ACUTE RHEUMATISM 383 


a frequent exciting cause in appendicitis. Nothnagel* noted that it is con- 
ceivable that some cases of appendicitis begin as a rheumatic inflammation and 
subsequently become infected with other micro-organisms. Against this view 
we have the experience of many authorities. _Edwards* collected considerable 
information by personal communication and sums up against the relationship 
between the two diseases in question. Poynton*! also came to the same con- 
clusion. Morris** does not attach any influence to rheumatism as a cause of 
appendicitis. The probability of coincidences between two diseases of common 
occurrence must not be lost sight of. 

That the arthritis following appendicitis is pyemic in origin is possible 
in some cases, but this view will not hold in those cases where multiple arthritis 
and evidences of a cardiac lesion develop, which subsequently become chronic 
and present all the features of a rheumatic infection of the heart. 

It has also been alleged that involvement of the hip joint by acute 
rheumatism may simulate appendicitis. In some of the recorded cases, those 
of Moffett and Rodgers*‘ for example, the hip joint was involved, but this 
possibility is excluded in all the other cases, where no involvement of the hip 
joint was noted. But perhaps most significant of all is the fact that though 
many cases of so-called appendicitis are recorded, in only a few was operation 
resorted to and in none of these was there found in the appendix a lesion sufficient 
to justify surgical interference, certainly nothing resembling the experimental 
lesions produced by Poynton and Paine** in animals. 

It must be admitted that our case described above was probably not 
appendicitis at all, but a simulation of appendicitis by the rheumatic infection. 
It is safe to conclude that in some instances acute rheumatism may give rise 
to abdominal symptoms simulating appendicitis, but that at present there is 
no warrant for the use of the term rheumatic appendicitis. 

Peritoneal group.—In the following case a suspicion of rheumatic peritonitis 
arises. 


Case 6.—E. B., male, aged 9. Admitted June 16th, 1929, with a history of frequent vomiting 
and acute abdominal pain for the last 30 hours. The temperature was 99-8° and the pulse 132, 
of poor volume. On examination, the tongue was furred ; the abdomen moved little on respira- 
tion; there was generalized guarding and tenderness. Rectal examination revealed tenderness. 
Peritonitis was diagnosed and the abdomen was opened. The appendix was normal in appearance 
and there was free fluid in the peritoneal cavity. There was no evidence of tuberculosis in 
peritoneum or glands. Appendicectomy was performed. No lesion was found in the appendix 
on section. The temperature and pulse-rate remained raised after the exploration. Ten days 
later the temperature rose to 103°, multiple arthritis ensued, and a mitral systolic bruit was 
discovered. The condition subsided under treatment with salicylate. Recently this child 
has been seen with some cardiac enlargement and an apical systolic bruit. 


Cases such as this are not unknown. 


Tricot*® described a case with a similar onset which, on operation, showed some clear serous 
fluid in the peritoneum, and a few days later polyarthritis, with a mitral systolic murmur, 
appeared. This case had two subsequent relapses of polyarthritis, both accompanied by abdominal 
symptoms which were relieved by salicylate. 





* Since writing this, my friend, Dr. H. D. Pyke, has brought to my notice a somewhat similar 
case, of a patient with chronic cardiac rheumatism who had a severe abdominal crisis and on 
exploration nothing but some serous fluid in the peritoneum was found, 
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Garrod®? has said that though many recorded cases of rheumatic peritonitis are open to 
question, there are a few which seem hardly to admit of any other interpretation than that the 
peritoneal inflammation formed an integral part of an attack of rheumatic fever. He recorded 
three cases previously described by Fuller**, Marmonnier*® fils and Blachez**. These three 
cases agreed in that in all of them there were grave pulmonary lesions. An autopsy was per- 
formed in Fuller’s case, which showed bands of recent lymph together with turbid serum in the 
peritoneal cavity. 

Garrod?? gave several references to relevant literature, such as that of Chauffard?*, 
Desplets*!, Andral®, Morin*’, etc. Grenet has lately described two cases of this type. Pilod 
and Meersmann‘**, and Bernard*® describe cases of young soldiers with severe abdominal pain, 
fever, and fleeting arthritis. At operation nothing but a congested peritoneum was found. One 
of Pilod and Meersmann’s cases later developed pericarditis and aortic incompetence. Costedoat** 
describes another case and points out the difficulty of diagnosis and the possible fixation of 
virus in the abdominal wall. 

Worms”’ has observed three cases of this nature, all of them submitted to operation, in one 
of which there was free fluid in the peritoneal cavity. He gives a brief account of several cases 
reported by some of the authors already mentioned, and interprets them, in view of the operation 
findings of exudation and congestion, as a primary infection of the peritoneum. 

Quite recently Auvray*’ observed a case of a child presenting signs of peritoneal inflammation. 
Operation revealed serous fluid in the peritoneum. Bacteriological examination of this fluid 
proved negative. Blood culture was also negative. Ten days later the child developed arthritis 
and pericarditis which responded to salicylate medication. Howard*® in Pepper's * System of 
Practical Medicine’ says that he has but once met with a case of acute peritonitis as a com- 
plication of acute rheumatism. 

Bauer®®, in Ziemssen’s * Cyclopedia of the Practice of Medicine * says that rheumatic 
peritonitis is undoubtedly an exceedingly rare complication of acute rheumatic fever. 

In their article on peritonitis in the * Dictionnaire Encyclopedique des Sciences Medicales,’ 
the authors®! point out that all degrees of rheumatic inflammation of the peritoneum may occur, 
from simple hyperemia with very little exudation to fibrinous purulent or hemorrhagic 
exudation. 

Allchin and Andrewes* in their article on peritonitis regard the association of peritonitis 
with acute rheumatic fever as an extremely rare occurrence. 

Our case described above, which we regard as an example of a peritoneal 
reaction to an infection, needs little comment. The abdominal symptoms were 
such as to make urgent operation justifiable and yet exploration revealed but 
serous fluid in the peritoneal cavity. In view of the subsequent outburst of 
acute rheumatism it is very tempting to ascribe this serous peritonitis to acute 
rheumatism. This view, as already mentioned, has been adopted by others 
who have met with similar cases. 


It has been taught and accepted that the peritoneum is almost, if perhaps 
not quite, invulnerable to invasion by the rheumatic virus. This immunity 
of the peritoneum is an inexplicable anomaly in view of the proclivity of the 
other serous membranes. But, it may well be that this immunity is more 
apparent than real. The peritoneal cavity, owing to its capacity, may hold 
an appreciable amount of exudate without its presence being revealed or easily 


ascertained. In two recent cases of acute rheumatism we have convinced our- 
selves of the presence of fluid in the peritoneal cavity. These have been very 
severe examples of the disease in young subjects. In both of these there was 





* A localised peritonitis of the subdiaphragmatic region has been described, amongst others, 
by Rolly®*, Coombs**, Poynton'*® and Paul®®. Paul gives a full account of such a case and brings 
forward postmortem and histological evidence of the rheumatic nature of the condition, 
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some tenderness over the abdomen, not an uncommon finding in these cases 
with a massive dose of infection. It is true that such tenderness may be due 
to a pericarditis, an enlarged liver, or even to the usual attendant constipation, 
but the presence of a peritoneal reaction may well be worth considering. It 
has been tentatively suggested by some that a peritonitis during the course of 
acute rheumatism may be due to some local lung or pleural lesion whence in- 
fection through the diaphragm may take place. This is possible but not 
probable. The spread of infection is, as would be expected from the lymphatic 
anatomy of this region, in the opposite direction. Rarely does a virulent and 
even long standing empyema give rise to general peritonitis. Furthermore, 
in many cases of so-called rheumatic peritonitis, there has been no demonstrable 
pulmonary lesion either clinically or post mortem. 

It may be concluded that an acute peritonitis, one which assumes import- 
ance in view of the difficulties it presents in differential diagnosis, at the onset 
of an attack of acute rheumatism, is a rare phenomenon; one of the rarest 
manifestations of this disease. On the other hand, it is urged that the fre- 
quency of a peritoneal reaction with evidence of exudation, during the course 


of a severe attack of acute rheumatism, has been underestimated and is worthy 
of future consideration. 


Conclusions. 
The following conclusions are submitted :— 


1. Digestive symptoms precede the onset of acute rheumatism more 
5S 


often than is at present realized. 


2. There is, so far, no warrant for the use of the term rheumatic appen- 


dicitis, but in some cases acute rheumatism appears to give rise to symp- 
toms simulating an acute appendicular inflammation. 

3. Acute peritonitis at the onset of an attack of acute rheumatism is a 
very rare phenomenon; but there is not infrequently, in acute cases, 
evidence of invasion of the peritoneum by the rheumatic virus. 

4. These abdominal manifestations of acute rheumatism are of importance 


chiefly by reason of the help that they may afford to a study of the pathogenesis 
of that infection. 
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In a monograph by Hanzlik' on the action and uses of salicylate and cin- 
cophen in medicine, the effect of these drugs on the blood and on nitrogen 
metabolism is discussed. While he shows that there is some disagreement 
between the early workers, later work supports the view that salicylate increases 
the excretion of uric acid and indeed of total nitrogen. Thus Dennis? in 1915 
showed that after a dose of 7 grains or more of sodium salicylate administered 
to thirteen subjects on a purin-free dietary, and suffering from different condi- 
tions, there was a definite increase of uric acid excretion with a simultaneous 
decrease in the uric acid content of the blood. In the same paper, Hanzlik 
wrote, ‘ The kidney is affected by salicyl in therapeutic and toxic doses. This 
is indicated by the increased permeability to uric acid and possibly other meta- 
bolites, . . . by the changes in urine output, morphology and functional effi- 
ciency and by albuminuria.’ And again,‘ . . . full therapeutic doses of sodium 
salicylate diminish the diuresis in rheumatic and non-rheumatic individuals. 
. . . The diminution in renal functional efficiency was indicated by an increase 
in urea of the blood, a decrease in the excretion of phenol-sulphonephthalein 
and by albuminuria occurring simultaneously with the decrease in urine out- 
put.’ 

It is well known that albuminuria and also a benign type of hemorrhagic 
nephritis occur occasionally in the course of acute rheumatism. Since sodium 
salicylate is used so extensively in treatment, it is important to determine as 
accurately as possible whether in children the effects on the blood and on the 
urinary excretion of therapeutic doses continued for a long period of time are 
similar to those quoted above. Also whether any albuminuria or nephritis 
that may occur in the course of the disease is due to the effect of the salicylate 
or is the result of the acute rheumatic infection. 

1. The nitrogen compounds of the blood during treatment with salicylate.— 
It was decided in the first place to determine the blood-nitrogen figures in cases 
of acute rheumatism during treatment with salicylate, and to compare them 
on the one hand with healthy school children living a normal life, and on the 
other, with cases of definite acute nephritis. 


R 
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For the purposes of this comparison, we have classified the cases of acute 
rheumatism as follows :— 


(1) Chorea. 
(2) Rheumatism without chorea. 
(a) With carditis. 
(b) Without carditis. 
Acute nephritis has been divided into hemorrhagic and hydremic forms. 


Since the nitrogen constituents of the blood are to some extent affected 
by food, the specimens were nearly all taken fasting (before breakfast). A 
series of figures for normal children of similar ages, some of which have already 
been published’, is given in Table 1. 


TABLE 1. 


BLOOD FIGURES FOR NORMAL CHILDREN. 








No. of Min. Max. Mean 
estimations mgrm % | mgrm. °% mgrm. % 





Calcium.. is is vs ue eis 13 10-2 11-5 10-65 
Phosphorus... a a as R- 12 4-02 5-29 4-47 
Urea .. - “ - 7 ba 18 20-7 40-0 26-9 

Non-protein N. + es ‘is os 16 23-6 36:8 27-8 

Creatinine ‘5 a ee si se 12 1-09 1-64 1:32 
Amino-acid N. oe - i is 17 6-08 9-52 8-32 
Uric acid ia bs bis we oe 20 1-95 4-14 3:03 


490 





Chlorides os si ee es oi 14 445 523 











(a) UrgA. Table 2 gives the blood-urea figures found for the groups 
as classified above. The mean figure for 41 cases of all types of rheumatism 
under treatment is 35-8 mgrm. per cent., and the various classes show practically 
little variation. The mean of 18 determinations on healthy school children 
was 26-9 mgrm. per cent., with a range of 21 to 40 mgrm. per cent., while acute 
nephritis cases gave much higher figures. Whilst the blood urea appears to 
be a little higher in rheumatic children under treatment with salicylate than 
in normal children, yet it is still (except in a few instances) within the accepted 
normal range. 

The non-protein nitrogen values follow those of urea, the mean in acute 
rheumatism being 37-1, and in the healthy controls 27-8 mgrm. per cent. 


(b) Urntc Actp. (See Table 3.) While the various groups in the rheumatic 
cases vary very little, the mean of 24 estimations was 2-56 as against 2-88 mgrm. 
per cent. for 7 cases of acute nephritis and 3-03 mgrm. per cent. for 20 normal 
healthy children, the latter showing a range of 1:95 to 4-14. The blood in acute 
rheumatism therefore appears to be fairly normal as regards uric acid, tending 
rather towards the lower limit. 
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TABLE 2. 
BLOOD UREA IN RHEUMATISM DURING TREATMENT WITH SALICYLATE AND IN NEPHRITIS. 





Rheumatism. Nephritis. 








with carditis 


Ac. rheumatism 
with carditis 
and chorea 


Ac. rheumatism 
without 


Chorea 


Acute 


hemorrhagic 


Acute 
hydremic. 


carditis 














Age mg. % Age| mg.% A hal mg.® Age mg.% 


11 | 35-7 | ES. 6| 330] WJ. 5: = i il S. D.| — | 465 
33-4 | E.H. | 8] 331] J.M. 7 | ST. | 11g] 44-4 |) SB. ¢ 4 .D.| —| 67:3 
43:1 || LH. | 12] 283] LB. 38-4 | L.B. . 103) 33-4 | 5 B10 
2/386 || CA. | 11] 41-3 | LR. -1 || L.D. 10 | 43-7 
526 | LG. | 9}] 49-9 | L. 74) 32-0 
9/312 | D.L. 23-0 | AW. 10 | 29:3 
7/316 | G.H. | 28-0 | M.M. 53 30-0 
‘26-9 | H.M. 48-6 | D. 32-2 
21-0 Ss. | 36-4 
125-0 | | LL. 28-3 
44:5 M.N. 39-8 
37-1 | ..W. 3 38-7 
45-6 

49-6 
23-0 
45-4 
26-7 
23-6 


| 
Ac. rheumatism | 
1] 
I 
i 
|| 
| 





o> > 





or 


or 





or 


or 


or cr or 





“1W Ww 


| | 
| 











, | 
eae | 


39.7 


Mean 35.0 | 








Grand average of 41 cases—35-8 mgrm. per cent. 
* Omitted in averaging. 





TABLE 3. 
Uric ACID IN RHEUMATISM DURING TREATMENT WITH SALICYLATE AND IN NEPHRITIS. 
j 





Rheumatism. Nephritis. 


| 





Acute 
hemorrhagic 


rheumatism Chorea 
without 


carditis 


Ac. rheumatism | Ac. rheumatism Ac. 
with carditis 
and chorea 


with carditis 











Age mg.% |: | Age mg.% Age mg.% 
9 | 2:20 | C.A.| 11 | 2-73 rJ.| 11 | 261 
12 152) LG. | 9$ 281) JM. 12 3-52 
7 248|G.H. 9) 2-20 B. 4 2-25 
— 3-64 R. — 2:14 
2-41 
3°87 | 
1-70 | 
1-34 | 


2-40 | ; 2-63 


} 




















Mean 





Grand average of 24 cases—2-56 mgrm. per cent. 





10mitted in averaging. 
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TABLE 


AMINO-ACID NITROGEN AND CREATININE (MGRM. PER CENT.) IN 















and chorea 


Rheumatism. 
Asute rheumatism Acute rheumatism Acute rheumatism 
with carditis with carditis without carditis 








| Age | AAN 
























Grand average—AAN=8-21 mgrm. per cent. 
Grand average—Creatinine= 1:29 mgrm. per cent. 


Creat. Age _ AAN | Creat. Age |AAN Creat. 
C. | ll — | 1-30 E.H. 8 ~- 1-21 W.J. 1 8-64 1-40 
V.G. 11 — 1-18 Le. 12 7-81, 1-31 J.M. 12 8-46 1-52 
J.S. 10 7-18 | 1:87 C.A. 11 6:85 1-06 L.B. 993 | 1:57 
W.A. 9 852) — LG. 93 | 9-03 1-34 L.R. aa 9-85 ~ 
A.J. 9 940 | — D.L. 7 6-36 1-09 
Pet. 12 (10-40 | 1-55 G.H. 9 7-73 | 1-17 
E.S. 9 —-- 1-44 H.M. 9 9-21 1-53 
AA. | 7 8:33 | — —.T. 7 9-67 | 1-47 
GD | — | 569) — || 
N.P. 10 640, — 
R.B, 5} | 8-08 | 1-40 |! 
LJ. 6 — | 1-28 || 
E.W. — 870 | — 
W.M. 6 843) — 

| 

| 
| 

Mean 8-11 | 1-43 8:09 | 1-27 | 922 1-50 
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RHEUMATISM DURING TREATMENT WITH SALICYLATE AND IN NEPHRITIS. 





Nephritis. 





| 
Chorea Acute Acute 
hemorrhagic | hydremic 





Age AAN. Creat. Age AAN. Age | AAN. Creat. 





10-50 1-37 
7-73 1-15 
8-98 1-14 
8-14 

10-10 
8-33 
7-70 
8-53 

10-20 
7-65 
7-86 
8-09 
7-69 


lt, — | 1-20 

lt — 108 

103 — 1-20 

10 | — | 127 

7h 100 1-34 

10 520 0-93 

5} 1060 — 

8s | 6m%| — 

ll 10-1 _ 

5 ©6909 

10 7-65 

6 9-80 

7 | 731 

10 9-03 

8 | 9-03 

13 654 _ 

12 8-48 | 

10 8-23 

a | on 
| 8-09 


-~ 
~~ 


acgn > >» 


Aaa 


“> 
wt 





| 
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Since this work was done, Folin‘ has pointed out that no method at present 
known for the estimation of blood uric acid gives a true picture of the fluctua- 
tions ; but since our determinations were all done in the same way and with 
exactly similar solutions, the values are comparable. 


(c) AMINO-ACID NITROGEN. The figures given in Table 4 are practically 
all reported on fasting bloods since a protein meal definitely raises the amino- 
acid content of the blood. In view of the fact previously reported® that the 
figures obtained by Folin’s method vary somewhat according to the alkalinity 
of the solutions, increasing with the alkalinity, comparison with figures for 
normal blood by the same worker and using strictly similar reagents is of great 
importance. The mean of the results obtained, observing these precautions, 
on 32 cases of rheumatism was 8-21 which compares very closely with the fasting 
normal of 8-32 mgrm. percent. (The non-fasting figure was 9-15.) The amino- 
acid nitrogen figures in rheumatism may therefore be considered to be normal. 


TABLE 5, 


BLOOD AND URINE FIGURES IN RHEUMATISM BEFORE AND DURING TREATMENT WITH SALICYLATE. 





Case 1 Case IT Case IIT 





Before After | Before After Before After 
treatment | treatment | treatment treatment treatment | treatment 


= 


| for 7 days for 4 days for 5 days 





Blood urea .. 34:5 mg. %| 38-5 mg. %| 37-5 mg. % No 38-5 mg. % 41-5 mg. % 
»—» BEN. 246 ,, 351 ,, | 302 ,, blood 325 43-5 
», uric acid 44 ,, 1:95 ,, 3°86 ,, obtained se . 2-9 


” 


” 





Urinary output | Av. of Av. of Av. of Av. of Av. of Av. of 
per diem (grams)' 3 days 7 days 3 days 4 days 3 days 5 days 








Urea... a 5-06 6-9 2-95 
Uric Acid a 1-11 1-78 -156 
Ammonia ae *155 “087 “089 
Total N. are 3°88 3°65 1-63 


bo 
bo 


10-36 12-48 

1-8] 3:07 
*224 217 

5-25 6:42 


bo or 
—_ © 
cr =1 bo 
a | 


to 
be 





(d) CREATININE. The values for blood creatinine in cases of acute 
rheumatism, also reported in Table 4, show little difference from the normal, 
being 1-29 and 1-32 respectively, and the mean value for acute hemorrhagic 
nephritis was 1-45 mgrm. per cent. 


2. Blood urea and uric acid before and during treatment.—As nearly all 
cases of rheumatism admitted to hospital have already received salicylate treat- 
ment, we were fortunate recently in having three cases sent in which either 
had had no salicylate at all or had had none for a long time, and the opportunity 
was taken of determining the blood and urinary nitrogen before treatment 
began and again during treatment. Although it is inadvisable to draw any 
very definite conclusions from such a small number of observations, the figures 
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obtained are recorded in Table 5. It is hoped that opportunity will occur 
from time to time to add to them. 

These observations indicate that in the acute stages of rheumatic fever, 
the blood urea and non-protein nitrogen are slightly higher than the normal 
average, and may remain higher or even increase during treatment with salicy- 
late. The uric acid is also high, but is reduced considerably by treatment. 


3. The effect of salicylate on healthy children.—In order to see whether 
an increased blood urea results from the use of salicylate in the absence of a 
rheumatic infection, healthy children of about the same age as the patients 
under observation were given increasing doses of salicylate three times daily. 
The amount of salicylate was kept constant at each dose for about 3 to 4 days 
at a time. The following is a typical result :-— 
Blood urea 
Before treatment... a “ae ol sa 32-9 mgrm. per cent. 
After 5 grains, t.d.s. 3-4 days .. ‘> He oo a 9 99 
» 10 ae se meee ale “ - - 241 «4, - 
ss ae = i a ae iis ee as 28:0 =«s; a = 
It seems clear that such doses as were here given do not increase the 
blood urea of normal children, for a time at least. The blood urea in cases 
of rheumatism increased slightly in the first 3 or 4 days after treatment began. 


TABLE 6. 


AVERAGE DAILY OUTPUT OF NITROGEN BY NON-RHEUMATIC CHILDREN BEFORE AND AFTER 
SALICYLATE, 





Case 1. | Case 2. Case 3. 





Urinary output Before After Before After Before —_ After 


grams per diem salicylate magne | salicylate salicylate | salicylate | salicylate 





Urea .. xe ae 8-48 
Uric Acid a a — 


| 

| si7 | 10 | 103 9-7 73 

aa -_ 121 | 102 
_, Se: ies | = _ 0-120 | 0-105 

} 

| 

| 


Total N ba ao 4:57 
Volume re = —- 


427 | 6-00 5-55 4-80 3-24 
— | — sas 71lle.em. | 574c.cm. 








Other children were treated in the same way and the output of nitrogen 
estimated. The results are shown in Table 6, and on comparing them with 
those in Table 5, there appears to be little doubt that salicylate does increase 
the output of total nitrogen, urea and uric acid through the kidneys in rheuma- 
tism, but in normal] children there seems to be no such effect. Indeed, the 
output ot these substances shows a slight diminution rather than an increase. 
The kidney in acute rheumatism therefore appears to be more susceptible to 
the action of salicylate than the normal kidney, but so far no reason for this 
is apparent, nor for the fact that the blood urea continues to be high or even 
increased in spite of the iocreased output. 
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In this investigation, the figures obtained are not sufficiently high to con- 
firm Hanzlik’s suggestion that the salicylate produces even a mild nephritis. 
We have not found albuminuria after its use in the cases in which the urine 
was examined before and after treatment with salicylate, neither have we found 
albuminuria present in the majority of cases observed. 





4. Other observations on the blood in rheumatism.—(a) CHLORIDE. The 
values for blood chloride figures were normal, being within the range found in 
our series of twenty-one normal children, namely, 445-523 mgrm. per cent., 
with a mean of 490. The mean of 33 estimations in cases of rheumatism during 
treatment was 476 mgrm. per cent. 


TABLE 7. 






CALCIUM AND PHOSPHORUS IN RHEUMATISM. 




































Ac. rheumatism | Ac. rheumatism | 
Ac. rheumatism with carditis without | Chorea 
with carditis and chorea carditis | 

Age P. Ca. Age P. Ca. Age P. Ca. | Age P. | Ca. 

—c. | 11 }493 |113/Es.| 6 [577 91/Wd. 1) — 11:0] a7. ll} — 102 
V.G. | 11|— |108 E.H.. — — 11-:0/3.M. 12 (6-06 11-0] J.T. | 114 4:65 10-5 
J.S. 10 |4:70 10-9 A.T.| — |4-70 — | LB.) 4 400 — |L.B. 103,440 10-7 
w.H.| 9|— |110/cA./ 11|— | 96/1LR.| — 5-06 |100/L.D. | 10|— | 91 
AJ. | 9 434 /110/1LG.) 936-72 11-1 JL. = - 74 6-20 11-6 
F.S. 9|— |103|DL.| 7|— | 965 BL. | 5|— |10-0 
AA. | 7|— (11-7 /0.H.| 9 |4-54 | 9-7 | M.N. | 10 | 468 | 10-2 
G.D. | — |6-09 |11:3 | H.M.) 9) — | 106 | EW.) 6 4:88 | 10-1 
N.P. | 10) — |105 EW. 10 5-08 | 10-0 
R.B. | 53 — | 115 | —P. | — |3-88 | — 
LJ. 6|— |11-4 PH. 13 |4-94 |11-3 
E.W. | — |410 | — V.W. 12 | 4-89 | 11-2 
W.M.| 6/555 96 E.B. 10 (4:50 |11-0 
EP. 10 |4-40 | 10-0 

IN.G. | 8 13-94 | — 

Mean 4:95 10-94 5-43 10-1 | 5-04 10-3 4:70 | 10-4 





Grand Averages :—Calcium= 10-56 mgrm. per cent. Phosphorus=4-98 mgrm. per cent. 








(b) Catctum. The average figure for calcium in the cases here recorded 
is 10-56 mgrm. per cent., while a larger range of 59 cases of all clinical types 
of rheumatism gave an average of 10-6 mgrm. per cent. The figures in the 
various classes do not differ widely. Thirteen determinations on healthy 
school children of about the same age and of the same social class gave an average 
of 10-65 mgrm. per cent. 

Pearson and Wyllie* contend that the type of child which develops 
rheumatism is an acid or hypercalcic child, in whom the calcium and phosphorus 
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are present in excess in the tissues making them acid, while the blood is 
apparently normal. Parsons and Edgar in a paper recently published’ showed 
that the pH of the blood is normal, even in the acute cases during treatment. 
Under these conditions the blood calcium indicates indirectly the ionic calcium, 
and since the figures given here show that the blood calcium is normal, the 
ionic calcium must be normal too. Since also the content of the blood plasma 
indicates the blood changes which are occurring at the same time within the 
cells, our results show that we cannot consider the rheumatic child to be hyper- 
caleic or hyperacidic. 

The calcium figures in the various clinical types of rheumatism do not differ 
widely. Warner* has recently stated that in chorea the serum calcium is low 
and rises as the chorea subsides. Our average figure for the groups of children 
with chorea differs so little from that for our whole group of rheumatic cases 
and from our normal figure that we consider it falls within normal limits, and 
although Warner’s results show that serum calcium rises as the chorea improves, 
yet none of his figures is outside the limits of the normal. 


(c) PHospHorus. It is well known that inorganic phosphorus is substan- 
tially less in adult life than in childhood, so that comparison with a series of 
normal children of the same age is important. The results we have obtained 
gave a mean figure for phosphorus in acute rheumatism of 4-98 as compared 
with a mean, of 4-47 mgrm. per cent. in normal children. Since the excretion 
of urea and phosphorus runs a more or less parallel course it would seem that 


here is some confirmation of the suggestion that the kidney in rheumatism is 
not able to excrete urea or phosphorus in sufficient quantities to reduce the 
amount of these in the blood to a normal level. The mean of 16 specimens 
from cases of acute glomerular nephritis was 4-76 mgrm. per cent. 


Summary and conclusions. 


Three cases of acute rheumatism before salicylate treatment was com- 
menced showed blood urea, non-protein nitrogen and uric acid somewhat higher 
than, the figures obtained for normal children of the same age. 

Although salicylate increases the output of total nitrogen, urea and uric 
acid through the kidneys, and the blood uric acid is thereby decreased, the 
examination of a large number of cases of rheumatism during treatment indi- 
cates that the blood urea and non-protein nitrogen still remain slightly higher 
than normal during treatment ; and since the blood phosphorus is also slightly 
higher than normal, it would seem that the kidney in rheumatism is unable 
to deal adequately with these two products. That this inability is due to some 
impairment of renal efficiency as a result of the acute rheumatic infection rather 
than to the salicylate, is suggested by the fact that the blood urea of normal 
children was not found to be increased by similar quantities of salicylate. 
On the other hand, considering that after salicylate treatment, blood urea 
reaches a higher level than before salicylate is given, it is possible that salicylate 
may increase to some extent the degree of renal inefficiency. 
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THE NIRVANOL TREATMENT OF 
CHOREA 


OLIVER R. TISDALL, M.A., M.B., B.Ch. 
(From the East London Hospital for Children). 


Since the introduction of nirvanol in the treatment of chorea by Roeder? 
in 1919, it has been used by many workers, particularly in Germany, and it 
was introduced into this country in 1929 by Poynton and Schlesinger’. 


Details of its composition and general use may be found in many papers, 
notably those of Lesigang* in German and Poynton and Schlesinger in English, 
and it is the intention in the present paper to discuss those points in which 
there may be difference from papers already published, thus to some extent 
avoiding unnecessary recapitulation. 


During 1929 a number of cases were treated at the East London Hospital 
for Children, and of these eleven have been already published by Whitaker‘, 
but, by arrangement with him, they have been included in the present series, 
as the present writer was able to follow them from the beginning and to see 
them as out-patients later, thus being able to present a more complete picture. 


Nirvanol sickness.—This consists of the following phenomena, which occur 


despite the cessation of nirvanol administration on the first appearance of 
symptoms. 


RasH. Aftera time, varying usually from 7 to 12 days after the start of 
the treatment, a rash appears on the body. It usually occurs first on the elbows 
and buttocks—possibly as being points of pressure in bed—and spreads over 
the body. Poynton and Schle:inger have found it starting most often on the 


chest, abdomen, and elbows, and Lesigang thinks there is no definite order of 
onset. 


It is a macular eruption, morbilliform in type, and usually discrete, though 
it may become confluent in parts. Scarlatiniform and urticarial rashes have 
been seen. It may affect any part of the body, including the hands and feet 
and the mucous membranes, and the face may show a rash or an erythema with 
circumoral pallor. The extent of the rash varies considerably, being sometimes 
extremely slight or very well marked. Ashby® finds that the rash varies in 








From a thesis accepted for D, M. (Oxon). 
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intensity within a short time, and gives a coloured plate showing the appearance. 
The deever colour round the edge, as shown in his plate, was not observed in 
this series. Following a well marked rash there is sometimes desquamation. 


Pyrexis. A febrile reaction is usually also present. This most commonly 
accompanies the rash, but may cccur before or after it. The temperature 
usually ranges between 100° and 102°, but may vary from normal to 104°. 
The pulse rate is correspondingly raised, but the respiration rate remains 
unchanged. This fever lasts from two to four days, after which the temperature 
drops and remains normal. 


OTHER SYMPTOMS. Accompanying the reaction are found, though not 
invariably, headache, malaise and conjunctivitis, all of which are fairly common, 
while more rarely there are vomiting, adenitis, oedema of the eyelids, and 
diplopia. The urine in practically all cases remains unaffected, only one case 
showing a transient albuminuria of one day. 


BLOOD-PICTURE. During the reaction the blood picture is altered. The 
most obvious fact is that a true eosinophilia frequently occurs, apart from the 
slight eosinophilia sometimes found in chorea. 

The eosinophil count ranges from 1 per cent., or 108 per c.mm., to 21 
per cent., or 2,310 per c.mm., and may vary considerably. It comes on at the 
same time as the rash, but often lasts for some time after this has faded. There 
is also, though less frequently, a leucopenia, and this may be a point of some 
importance in considering the risks of the treatment. Poynton and Schlesinger 
report a relative lymphocytosis, and Lesigang says there is no change. In 
the present series there was a lymphocytosis in 16 per cent., and some 
lymphopenia in 44 per cent. of cases. The polymorphonuclear count is 
sometimes diminished. 


In two cases with marked previous eosinophilia, the effect of the reaction 
was to produce a comparatively low count, which rose again later. There 
appeared to be no relation between the grade of eosinophilia and the degree 
of reaction, for one of them had an extremely severe reaction, while the other 
had a very slight cne. In four other cases the eosinophil count was lowered 
at the time of reaction. 


The eosinophil count is of importance, for it may be the only evidence of 
a reaction to be found, as occurred in six of the cases considered. 

The degree of eosinophilia at the time of reaction does not appear to 
influence either the severity of the reaction or the speed cf recovery from 
chorea, as one case with only 108 eosinophils per c.mm. recovered quickly, 
while one with 1,230 per c.mm. took a long time. 


The red-cell count and hemoglobin are not particularly affected. Lesigang 
states that the coagulation-time and blood-platelet count were unaltered. 
Lichtentritt, Lengsfeld and Silberberg® find that there is a thrombocytopenia. 


Effect on chorea.—The effect of nirvanol on the choreic movements is 
first to produce an increase of chorea, which is most marked during the reaction, 
and then to cause a diminution, which may be very rapid or slow, but which 
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usually takes place in abcut a week (see Fig. 1). At the same time the child 
becomes drowsy about three days previous to and during the reaction, but 
becomes alert soon after it ceases. In cases where the mental state is already 
excitable, the increase of mental stimulation may result in temporary instability, 
as seen-in one of this series, and as reported by Schlesinger’. In general 
the mental condition of the child during the reaction is one like that of slight 
inebriation. 

Secondary reaction.—T'wo mild secondary reactions were seen in this 
series. Keller* reports a case in which the second reaction was extremely 
severe, and the patient nearly died. He believes that this may have been 
due to an exposure to sunlight, and as other cases have been described in which 
ultra-violet light caused a reaction, some authors consider it unwise to expose 
cases to strong sun. This was investigated in this series, and, after careful 
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Fic. 1. Reproduction of hand-writing of a boy with chorea treated with nirvanol. 


previous experiments, two children were exposed to strong sunlight, with the 
result that one had no reaction, while the cther had a faint rash on his neck. 
The latter was then exposed to ultra-violet light with no effect, and the same 
was done to five other cases, each being given a maximal dose of carbon-are 
light with no effect. One child was sent to a convalescent home after recovery 
from chorea, where she spent a great deal of time in the sun, but with n> reaction. 

Single dose reaction.—Several authors have commented on the fact that, 
after the ordinary reaction has subsided, it is sometimes possible to provoke 
another reaction by a single dose of nirvanol given at any time up to some 
months later. In. this series it occurred in seven patients, while in five it 
did not occur. In one case the rash was morbilliform in the first reaction, and 
scarlatiniform in the second, 
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Reaction in adults.—The effect of nirvanol on adults is sometimes mor 
alarming. Majerus* reports a case in which hemorrhagic nephritis and death 
followed the use of nirvanol ; but, as Lesigang reasonably points out, the patient 
had a streptococcal empyema of four weeks duration, which may have been 
largely responsible. Majerus*® recommends that it should not be given to cases 
with arterio-sclerosis. Three cases of toxic poisoning have been reported, and 
one of suppurative conjunctivitis. Meissner'’ reports two cases in which, 
after only one dose of nirvanol, amnesia developed, together with the signs of 
nirvanol sickness. The patients both recovered completely. 


Other uses of nirvanol.—Schlesinger has been trying the effect of nirvanol 
on rheumatic nodules, and states that his results so far have been encouraging, 
though he dees not vet claim a cure. He is under the impression that the 
accompanying carditis is favourably influenced, but in this series the improve- 
ment did not seem to be more than that commensurate with rest in bed. 

Lesigang tried nirvanol on cases of pertussis, but the results were poor. 
He and others have found a substantial diminution in the number of attacks 


in epilepsy. 

Dosage.—The drug is given orally in tablet or powder form, the dose being 
0.3 grm. daily. It is recommended by Keller and by Poynton and Schlesinger 
and othersythat this dose should not be exceeded, for fear of over-dosage. In 
this series s¢¥en cases had their dose increased after a while to 0-45 grm. daily 
with no ill-effects, and de Rudder‘ has given 0-6 grm. daily for a few days. 
It is given until the reaction appears, or until it is decided that it will not appear. 


Huber™ and Mautner™ consider that if there is no rash or pyrexia there 
will be no improvement, but this is not borne out by the present series. De 
Rudder, Huber, and others say that, if the rash dees not appear by the four- 
teenth day, it is useless and possibly dangerous to continue. A rash has been 
seen, however, in this series on the seventeenth day, and one child was treated 
for 29 days with no apparent ill-effects. The latter was given a total of 8-7 grm., 
and the highest total dosage given was 9-3 grm. 

Dangers.—There are definite risks to be encountered in the use of nirvanol, 
and it is undoubtedly a drug which should be used with caution, and under 
careful supervision. All cases under treatment should be confined to bed. 
It may be considered by some that any drug which entails danger should not 
be used for treating chorea, which is of itself a disease of no danger and of 
limited duration. One must, however, consider the carditis which frequently 
accompanies it, and any drug which hclds out hope of cutting short an attack 
should at least be investigated. 

Lichtentritt, Lengsfeld, and Silberberg, working with rabbits, found that 
the long continued administration by mouth produced a leucopenia, and 
eventually an aleukemia with destruction of the bone-marrow, similar to that 
of X-ray or benzol poisoning. It is essential, therefore, to watch the leucocyte 
count during treatment, and stop at once if it falls unduly. In this series only 
one patient developed a marked leucopenia (3,300 per c.mm.), and she showed 
no untoward symptoms. Two cases were treated for 28 and 29 days respec- 
tively, and showed no marked leucopenia, 
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The effect of sunlight, as already mentioned, was negligible in the cases 
under consideration, but whether it has any bad influence is a moot point. 

The cases mentioned under adult reactions, the case resembling broncho- 
pneumonia (Pilz'‘), and the temporary mental upsets recorded by Schlesinger 
and by Meissner, merit consideration. As no instance of a permanent change 
in the motor system has yet been reported, it may be assumed that the mental 
changes are also temporary. 

Curschmann!?* recommends that nirvanol should not be given in conjunc- 
tion with other sedatives, such as bromide. 


Results in present series. 


Many workers have zeported on the use of nirvanol in chorea since its 
introduction in 1919, and their comments on the whcle have been favourable. 
Practically all those who consider it of value say that it is of most use in well 
marked cases, and they all emphasize the need for care in its administration. 

In a disease which may show such marked changes in its ecurse, and which 
is more or less self-limiting, it is difficult to establish a definition of cure. 
Accordingly, it was decided to take a purely arbitrary figure of six weel-s, and 
to call all those completely free cf chorea in less than that time ‘ cures’ and 
those not free ‘non-cures.’ Six weeks was chosen because there is a belief 
that chorea is self-lim‘ted in that time, though this is not always true. Included 
in the ‘ non-cures ’ are those left with a residual chorea, for it was felt to be 
difficult to prove that they were truly residual. The steadiness of the grip 
was usually the final sign of absence of chorea. 

In the series of cases treated by the writer, twenty-nine children were 
ziven nirvanol. Of these, fifteen were considered good results, five were 
definitely failures, and nine were markedly improved, though left with a mild 
degree of chorea. 

No controls were used, as it was felt that, with the vast number of cases 
previously reported with other treatments, and with the comparatively limited 
space available for the cases here described, it was better to treat all those 
possible with nirvanol. No other form of treatment was given, other than rest, 
and septic tonsils and teeth were left untreated till after the course of nirvanol. 

A summary of the results is given in the Appendix. 

While it is difficult to produce convincing figures, the personal impression 
formed is that the immediate results are good, especially in the severe cases. 
It may be said that a treatment which only modifies the chorea without curing 
it, as happened in nearly 50 per cent. of the cases, is not of much value in a 
disease where the mild form may have just as damaging an effect on the heart 
as the severe one. If, however, it is true that there is some degree of organic 
change in the brain in chorea, it may be that the chorea left after the reaction 
is due to the continuance of these lesions, and that it only disappears as they 
heal, a contention difficult to prove either way. 

The brand of nirvanol used may perhaps make a difference. The first 
fourteen cases were treated with that made by Meister Lucius & Bruning ; 
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this became unobtainable, so the remainder were given the v. Heyden brand. 
The proportion of cures with the former was 10: 4, and with the latter it was 
5: 10. 

Two normal cases, one a convalescent jaundice, the other a case of constipa- 
tion, were given a course of nirvanol to compare their reaction. Both had an 
ordinary reaction and recovery, but the former returned to the hospital six 
months later showing, somewhat disconcertingly, symptoms of chorea, while 
the latter, shortly after the reaction, had a slight degree of polycythemia 
which soon passed off. These are probably only coincidences, but it is as well 
to record them. 

The permanent effects of nirvanol appear disappointing. Of the fifteen 
cases classified as ‘ cures,’ six have relapsed within five months of the end of 
the series, while nine have remained free, i.e. 31 per cent. of the total cases 
remain free. It appears, therefore, that the use of nirvanol as a permanent 
cure for chorea is unsatisfactory, but, as a treatment for acute chorea, the 
results are encouraging. From this one is led to believe that nirvancl does 
not attack the root-cause of chorea, but only affects the central nervous 
condition, so a cure for chorea has yet to be found. 


Summary and conclusions. 


1. There are described twenty-nine cases of chorea treated with nirvanol, 
and no other treatment except rest : also two cases given nirvanol as control. 


2. The use, dosage, and dangers of nirvanol are discussed, and an appendix 
is given, showing comparative figures and results in tabulated form. 


3. The heart remains unaffected by the use of the drug. 


4. Exposure to sunlight and artificial sunlight produced no reaction, 
unlike the dangerous results reported by other investigators. 


5. The blood count is altered. Eosinophilia is an almost constant 
phenomenon, and leucopenia is fairly common. 





6. Prolonged treatment—up to twenty-nine days—does not necessarily 


produce marked leucopenia. 


7. Of twenty-nine cases treated, fifteen were quite free of chorea in less 
than six weeks. Of these, six relapsed in six months or less. 


8. The results of treatment with nirvanol are considered to be gocd in 
a proportion of cases, but it is not a specific cure for chorea, and steps should 
be taken to deal with any underlying cause if this can be found. 


The treatment of these cases was carried out during 1929 at the East 
London Hospital for Children, to the honorary staff of which I am much indebted 
for permission to publish the results. 
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Appendix. 


Total cases treated with nirvanol 


Cured .. ‘is 15 
Markedly improved 9 
Not improved 5 





Cases markedly improved : 


















Case No. Improved in : Chorea gone in : 
1 3 days 93 weeks. 
3 Se ws - ww 
4 ‘ae Over 44 weeks. 
13 i’ ao 6 weeks. 
14 10 ,, + « 
19 ” » Over 43 weeks. 
26 10 ,, 12 weeks. 
28 15 ,, Over 6 weeks. 


29 





5 





99 99 


Cases treated with nirvanol from Meister Lucius & Bruning 
Cured .. - ne as + = 10 
Not cured 
Cases treated with nirvanol from v. Heyden - 
Cured .. va ae ro ae oe 5 
Not cured 


Cases which reacted without cure 






Cases with no reaction except eosinophilia 


Cases given U-V. light without marked reaction 
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Cases given single dose after first course 
Reacted a ia 


Did not react .. ae 


Highest, dosage given .. ws 


Longest period of treatment 


Blood picture at time of reaction of all cases :-— 


leucocytosis .. 6 lymphocytosis 
leucopenia o* 17 lymphopenia 
indefinite oe 9 indefinite 


Cases with eosinophilia at time of reaction 
~~. ae se 9 - 


ss 95 eosinophilia (over 4 per cent.) before treatment 


The degree of eosinophilia had no relation to the severity of the 
reaction. Previous eosinophilia (2 cases) had no relation to the 
severity of the reaction. 


9-3 grm. 


29 days. 














THE TREATMENT OF SWIFT?’S DISEASE 
(Erythroedema) 


BY 


G. BRUTON SWEET, M.B., Ch.M., 
Pediatric Physician, Auckland Hospital, N.Z. 


At the Australasian Medical Congress held in Auckland in February, 1914, 
a paper by H. Swift of Adelaide was read on a condition hitherto undescribed, 
to which he gave the name ‘ erythreedema.’ This condition, which is now well 
known to pediatrists, was graphically described, and the importance of the 
discovery of a new disease with characteristic signs and symptoms being at 
once recognized by the members of the Diseases of Children section, it was 
decided to discuss this condition at the next triennal meeting of Congress. 
Owing to the War, no meeting was held until 1920, when a paper was read 
by Wood? who with Cole had collected 91 cases, and it was mentioned that since 
Swift had drawn attention to this condition, it had been observed in most of 
the Australian States and that, owing to the red hands and feet, and the fine 
papular rash on the trunk, it had become known as the ‘ pink disease.’ 

In the Archives of Pediatrics in September, 1920, an article appeared by 
Weston*on a condition called Acrodynia, from a perusal of which it was quite 
evident that the condition described by Swift in 1914 had been re-discovered 
in America. 

When in America in 1927, the writer found that Bilderback‘ of Portland, 
Oregon, had first drawn attention to the disease in that country, and had read 
a paper on the subject to a local pediatric society, being at the time unaware 
that the disease had been previously described. The cases mentioned in 
Weston’s article were those of Bilderback, though curiously enough, his name 
was never mentioned in connection with them, but only that of Patrick, his 
assistant. The writer also learned that the priority of Swift as the discoverer 
of this interesting disease was well recognized throughout America ; and it 
was considered that none of the above three names by which it was designated 
was satisfactory or descriptive of a condition that had other and perhaps more 
striking symptoms than those from which the titles had been drawn. A general 
wish was there expressed that the new disease should be called by the name 
of the man who first discovered it. 

The disease has now been recognized in many parts of Europe, and among 
writers who have described it are Feer® of Zurich, who called it neurosis of the 
neuro-vegetative system, and Thursfield and Paterson® of London who 
designated it ‘ dermato-polyneuritis.’ 

Before proceeding to discuss the treatment which is recommended, it 


would perhaps not be out of place to mention the symptoms of this chronic 
disease. 


e 2 





406 ARCHIVES OF DISEASE IN CHILDHOOD 


When it has fully developed, the symptoms and signs are so characteristic 
that any observer who has once seen a case could not fail to diagnose the 
condition in the future. The red hands and feet, slightly swollen but not 
cedem tous, as Swift would seem to imply, are characteristic of no other condi- 
tion, but are not always present in the early signs of the disease. As a general 
rule the onset is insidious, but in two of the writer’s cases, the disease com- 
menced suddenly with an elevation of temperature, and the appearance of the 
fine papular eruption on the trunk caused it to be mistaken for scarlet fever. 
Profuse sweating, and the rash just mentioned occur in all cases, and the skin 
feels cold and clammy. 

The most distressing symptoms are the marked irritability in temper, and 
an insomnia which is always present, with the result that in a few weeks the 
mother of the patient and other inmates of the home become nervous wrecks. 
The facial appearance of the patient is one of abject misery, nothing amuses or 
interests him, and he is constantly rubbing his hands together or scratching his 
body to relieve the persistent itching. Photophobia is commonly but not 
always present, and the characteristic decubitus is lying face downward with 
the head burrowed into the pillow. Nasal and bronchial catarrh, though not 
always present, is common in the early stages of this complaint, and rhinorrhea 
and a distressing cough frequently persist for weeks or months on end. Anor- 
exia is usual ; at other times the appetite is unaffected but in all cases the child 
steadily loses weight. 

Wasting of the voluntary muscles is always present, and as a result the 
child refuses to stand or walk, preferring also a recumbent to a sitting posture. 
Alopecia and loss of some of the finger and toe nails is not uncommon, and in 
some cases ulcerative stomatitis occurs, and the temporary teeth drop out. 
As a result of the irritation, abrasions of the skin are common, and at some 
stage of the disease desquamation of the cutaneous covering of the fingers 
and toes always occurs. 

All who are familiar with Swift’s disease must agree that there is no more 
pathetic condition in the ailments from which children suffer than a well marked 
case of this complaint. Swift’s disease is essentially a chronic condition. 
Wood states ‘it can be said that the child’s symptoms will almost certainly 
last for three or four months from the commencement of the illness and may last 
as long as thirteen months before it passes completely away.’ 

The prognosis as 1egards life is favourable but several deaths from the 
disease have been reported, and also from intercurrent affections such as 
pneumonia. Hospital treatment is unsatisfactory, and two of the cases in 
the present series were getting steadily worse and had to be removed to their 
own homes before improvement occurred. The Medical Superintendent 
of the Royal Alexandra Hospital in Sydney informed the writer that he always 
gave a guarded prognosis to parents of children suffering from pink disease, 
and statistics for the years 1927 and 1928 show a mortality of 15 out of 61 cases 
admitted during the two years,—a death rate of 24°5 per cent. 

The age incidence of the disease is that of infancy or very early childhood, 
and only a very few cases of older children have been described. 
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The ztiology is obscure but the general opinion of observers is in favour of 
an infection by a micro-organism not yet isolated. The possibility of its being 
a deficiency disease cannot altogether be disregarded, as in some respects, 
for example the skin lesions, it resembles pellagra, and in others, e.g., the wasting 
of muscles and great irritability of the nervous system, the polyneuritis of 
beri-beri. 

Treatment.— Until the etiology of this interesting disease has been placed 
on a sound footing, the treatment must of necessity be symptomatic. 
It should be directed towards combating the insomnia, general nervous irrit- 
ability, loss of muscular tone, hyperhidrosis, and skin irritation. 

It may be stated at the onset that sedatives or hypnotics are of little, if 
any, value. The experience of Wood, that even large doses of opium, bromides 
or other hypnotics failed to produce sleep, is amply borne out by all observers 
of this condition. He advises methylated spirits to be applied to the skin 
of the body,followed by a dusting powder to relieve the skin irritation, and the 
application of weak tincture of iodine to the skin of the hands and feet. 

General treatment of a tonic nature is advised, such as living in the open 
air and the administration of cod-liver oil and malt. Swift recommends a 
regular course of massage for the wasted muscles. It is the experience of most 
physicians who have treated cases of Swift’s disease, that the palliative measures 
just mentioned do little to relieve the symptoms of the little patients, or the 
extreme anxiety of the parents, who, worried by the loss of sleep, are usually 
in a highly nervous condition. 

In December, 1924, the writer’ treated a case of three and a half months’ 
duration with light treatment from a mercury-vapour lamp, with extremely 
happy results, and this and two other cases which alike responded to the 
treatment were reported. <A further series of four cases was reported to the 
diseases of children section of the Australasian Medical Congress held in Dunedin 
in 1926, and the opinion was then expressed that this form of treatment was a 
specific for this condition. 

Since then ten or more cases have been treated with most satisfactory 
results ; indeed the writer has received more gratitude from parents of children 
who were suffering from Swift’s disease than almost any other condition he 
has treated, and he has in consequence had no reason to alter the opinion 
expressed four years ago. 

The technique adopted for the first case has been used throughout. The 
patient is stripped and exposed to the rays of a radiant-heat lamp for five min- 
utes and when thoroughly warmed by the rays, is exposed for three minutes 
to the mercury-vapour lamp at a distance of 90 to 100 centimetres. The carbon 
filament is kept going during the exposure to the mercury vapour lamp and while 
the child is being dressed. The treatment is continued at intervals of three days, 
and on each occasion the time of exposure to the ultra-violet rays is lengthened 
and the distance of the patient from the lamp reduced. No other treatment is 
given except for diarrhoea or constipation, one or other of which symptoms 
are commonly present. 

The average number of light treatments before the cure is complete is 
nine. 
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The first symptom to be relieved is the insomnia ; and usually about the 


same time the sweating and rash on trunk subside. The child then begins 
to take an interest in people and surrounding objects and becomes more alert 


and happy. 


and muscular weakness. 


SUMMARY OF 


The last signs to disappear are the redness of hands and feet 


TABLE 1. 


CASES TREATED, 











Age Length of No. of 
Case | (months) previous treatments 
illness before 
recovery 

1 93 24 months 10 
2 16 24 months 10 
3 17 1 month i) 
43 4 weeks 10 

5 113 1 month 9 
6 17 9 months 10 
7 10 2 weeks 1] 
8 10 3 weeks 9 
9 6 1 week 8 
10 14 5 months 24 
1] 18 3 weeks 13 
12 2% 5 weeks 6 
13 21 7 months 7 
14 17 53} months 7 
15 12 2 months 5 
16 13 4 weeks 7 
17 17 8 months 7 





Remarks 


Improvement after first treatment. 

Almost well after 6 exposures. 

Commenced with marked photophobia. Rash 
2 weeks later. 

Karly and rapid improvement. 

Gained weight during treatment, which is 
unusual, 

Emaciated; wt. 13 Ib. Ulcerated buttocks, 
photophobia and diarrhcea. Steady progress 
with treatment. 

Response to treatment not so rapid, possibly 
because it was an early case. 

Quite well after 7 exposures. 

Improvement after Ist treatment. Slept 3 hours 
the first night. Hands and feet normal after 
7 treatments. 

Treatments interrupted. Case reported in full. 

Had ulcerative stomatitis and lost 4 teeth, 
prolapse of rectum : recovered. 

Was at first considered to be poliomyelitis. 
Typical signs 2 weeks later. Rapid improve- 
ment. 

After 2nd treatment slept at night for first time 
for months. After that, improvement rapid. 

At end of treatment, quite well except that 
hands and feet were still rather red. 

Commenced with photophobia and lachryma- 
tion, rapidly lost weight and had insomnia, 
rash and sweating. Improvement after first 
treatment. 

A mild case, easily cured. 

A long history. Early rapid improvement with 

treatment. 
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Two rather interesting facts were noticed during the course of treatment : 
first, that though nurses and patients who were holding the child 
frequently had erythema from the ultra-violet rays, the patients, although 
nearer the lamp, never suffered in this respect ; and secondly, that with rare 
exceptions although in every other way the child improved as the course of 


treatment progressed, the weight did not rise but often fell until the treat- 
ment was discontinued. 


The number of cases treated is admittedly small, but no case seen in private 
practice has been excluded, and the results have been entirely satisfactory in 
all cases except one, which, though it ultimately got well, relapsed while under 
treatment and is therefore reported. Two other cases were under 


treatment at the time the paper was written, but are not included in the series 
quoted. 


Joan, aged 14 months (Case 10 in series). First seen on January 17th, 1929. She had been 
a healthy baby until age of 9 months, then developed diphtheria and was in hospital for one 
month ; soon after developed pertussis (%) and a rash, and has never had a good night’s rest 
since. Eight weeks after, condition was diagnosed scarlet fever and was in hospital for 7 weeks ; 
discharged a week ago with rash still present and body, feet and hands still desquamating. 
When first seen she was very irritable and constantly rubbing hands and feet together ; sweated 
a great deal, slept very little day or night. Bowels loose, took food well: had rhinorrhcea and 
troublesome cough. Weight 15 Ib. 14 ounces, nutrition and tissue turgor very poor, 16 teeth, 
rose-coloured papular rash all over body : skin cold and clammy : hands and feet red in colour, 
skin of fingers and toes desquamating. 

TREATMENT: Artificial sunlight was commenced at once. 

On Jan. 31st it was noticed that all the lower incisor teeth were loose. 

Feb. 14th. Much better, rash has disappeared and the child is sleeping all night. 

Feb. 28th. Rash has returned and sleep is again bad. 

From this date although treatment was continued and a new burner used in the mercury 
vapour lamp, there was little improvement in the condition until May 15th when all symptoms 
had disappeared. 

On May 25th she developed an extensive impetigo of face and enlargement of submaxillary 
lymph nodes and two days later she was sent to hospital for treatment of the suppurative adenitis. 
Abscesses on both sides were evacuated and the impetigo which was extensive was treated. 
During her stay in hospital the rash, irritability and insomnia returned. 

She was discharged from hospital on June 20th in an extremely emaciated condition, and 
treatment which had been discontinued while in hospital was started again. 

July 18th. All symptoms had disapp-ared. She was eating and sleeping well; 6 teeth 
were missing from the lower jaw and she was extremely thin but otherwise well. After this 
date improvement and gains in weight were rapid. 


This case is reported as being the only one in the series in which relapses 
occurred. 

It is more or less typical of severe cases of the condition met with prior 
to artificial sunlight being adopted as a method of treatment, and the writer 


is unable to explain why the treatment was ineffective in guarding against a 
relapse. 


Summary. 


A brief history ‘s given of the interesting disease known as erythroedema, 
acrodynia, the pink disease, dermato-polyneuritis and other names, and 
the opinion expressed that in future it should be named Swift’s disease. 
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Treatment by artificial sunlight is advocated and results obtained in 
seventeen consecutive cases is given. 

No opinion is expressed as to the manner in which a cure is effected or 
whether the curative agent lies in the short ultra-violet rays, or in a combina- 
tion of these with the infra-red and luminous rays, for in all cases the latter 
were used in conjunction with the former. 
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THE RELATIONSHIP OF THROAT 
INFECTION TO ACUTE RHEUMATISM 
IN CHILDHOOD* 


BY 


BERNARD SCHLESINGER, M.A., M.D., M.R.C.P. 
(From the Children’s Heart Hospital, West Wickham.) 


Although two centuries have now passed since the association of angina 
faucium and rheumatism was first noted, their true relationship still remains 
in doubt. The uncertainty which shrouds the problem is best reflected in the 
difference of opinion with regard to tonsillectomy in rheumatic cases, a point 
on which the medical profession have never been able to agree. 

The original plan of removing septic tonsils in an attempt to eradicate 
or prevent rheumatic infection was based on a logical line of reasoning. But 
the method soon got out of hand and the operation was recommended by 
some enthusiasts in every case of rheumatism, regardless of the state of the 
tonsils and the condition of the patient. Many failures resulted and a reflection 
was cast on a method which at first was only intended for limited application. 
Reaction followed and there is now a fairly widespread disbelief in the operation 
as a potent factor in arresting the rheumatic process. 

Notwithstanding this there is still general agreement that rheumatic 
children are specially subject to chronic tonsillar infection. Those who desire 
statistical evidence of this have only to turn to the special Medical Research 
Council Report', or to the writings of Mackie?, Lambert’, Miller‘, and St. 
Lawrence’. The percentage incidence of septic tonsils given by the last two 
authors, although working as far apart as England and America, is almost 
identical, namely, 83 per cent. and 82 per cent. This is the more remarkable 
since it is not always easy to exclude a septic tonsil and there is no accepted 
standard. Large tonsils are not necessarily diseased and it is eften a small 
harmless looking pair with corresponding enlarged glands which harbours 
infection. Enquiry into a history of sore throats in rheumatic children 
(Poynton‘*, 31 per cent. ; Bertram’, 28 per cent. ; Miller‘, 33 per cent.), reveals 
a much lower incidence than the great frequency of septic tonsils would suggest. 
This is not surprising considering the evanescent and often painless nature of 
tonsillitis in childhood. 

Figures dealing with previous attacks of tonsillitis, which in many cases 
must necessarily have been compiled from the patients’ histories, can only be 
approximate. The subjective symptoms of sore throat may be absent or so 
slight that statistics collected by enquiry are bound to be fallacious. Often 
the attack of tonsillitis is only manifested by a sharp rise of temperature with 
general malaise, which is either regarded as a common cold, or may pass 


* From a thesis accepted for the M.D. (Cantab.). 
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unnoticed unless the child is under close medical observation. These minor 
throat infections may also be missed in rheumatic clinics or hespital out- 
patient departments, and the true course of rheumatism in childhood can only 
be properly appreciated by a daily record of the patient’s temperature and 
pulse rate, and frequent clinical examinations extending over a considerable 
period. This is only possible on a large scale at a special heart hospital, where 
the children reside for many months after their acute rheumatic attack until 
they are fit to return home. 

The present investigation is based on four years clinical study of this 
particular problem at such a hospital for children with rheumatic heart 
disease. Its purpose is to bring forward some fresh evidence of the direct 
relationship between threat infection and rheumatic relapses. An explanation 
of the sequence of events will be attempted, and from it deductions as to the 
best methods of prophylactic treatment will be made. 

Rheumatic relapses following naso-pharyngeal infection.—Epidemics of 
pharyngeal infection occurred in 1927, 1928 and 1929 at the West 
Wickham Hospital for children with rheumatic heart disease. On each 
occasion the epidemic began in the winter, lasted several months and then 
gradually subsided in the spring or summer. It could not be shown from throat 
cultures taken during the tonsillitis that any particular type of streptococcus 


TABLE 1 


THE INFLUENCE OF TONSILLECTOMY IN EPIDEMICS OF THROAT INFECTION. 











Total Acute naso- Relapse of No relapse of 

number pharyngeal rheumatism rheumatism 
examined infection in in in 
Tonsillectonized children 224 16 (7%) 8 (3 mild) 8 
Non-tonsillectomized 261 46 (17%) 14 (3 mild) 32 





was responsible for the infection. In most cases the tonsillar infectiin was 
not severe and, since a complaint of sore throat even at the height of the 
attack was uncommon, the lesion might easily have passed undiscovered had 
not a search for the cause of the sudden pyrexia been made. 

No sequel followed the tonsillitis in the majority of patients, (40 out of 
62, see Table 1), and after a sharp pyrexia and increased pulse rate the faucial 
inflammation subsided, the temperature dropped to normal, and in two or 
three days complete recovery occurred. In a certain number, (22 out otf 62) 
after an approximate interval of 10 to 21 days the temperature rose again and 
was accompanied by a relapse of rheumatism. Usually this relapse was quite 
unexpected, and it was impossible to foretell in which cases it would occur. 
Occasionally, however, after the tonsillitis, the rapid pulse rate failed to drop 
to its original level with the temperature, and this foreboded some further 
complication, (Cases 16,17 and 18). The fresh rheumatic manifestations varied 
in each case and included arthritis, myocarditis, endocarditis, pericarditis, 
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nodules, and erythematous rashes. In some the relapse was serious and either 
proved fatal or invalided the children for many months. Others had no 
renewed carditis and complained merely of a few minor pains which disappeared 
when the temperature subsided. 

Previous to the attack of tonsillitis all the patients had been convalescent 
with quiescent valvular lesions and had been under continuous observation 
for several months, during which their general health had shown steady 
improvement and the temperature and pulse rate had been normal. Sixteen 
of the children who caught the throat infection had had their tonsils removed 
at some earlier date. In their case pharyngitis with tonsillar gland enlargement 
took the place of tonsillitis, and in eight instances rheumatic relapses followed. 
Table 1 gives striking evidence that children who have had their tonsils removed 
are less prone to epidemics of naso-pharyngeal infections than those in whom 
the operation has not been performed. The figures are even more significant 
when we find that the proportion of tonsillectomized to non-tonsillectomized 
children who were in the hospital during these epidemics was about the same. 
This diminished liability to acute throat infections, and hence to subsequent 
rheumatic relapses, places the tonsillectomized children in a superior position 
to the non-tonsillectomized. But the corojlary cannot be taken further, and 
judging from the figures, tonsillectomy in rheumatic children can act as a 
two-edged sword. It does not altogether preclude acute throat infection, an@ 
when this occurs there is more likelihood of renewed and often severe 
rheumatism. Relapses were observed after acute naso-pharyngeal infection 
in 50 per cent. of the children who had had their tonsils removed, but only in 
30 per cent. of the others who had not had the operation. In both groups 
the severity of the relapses were strictly comparable. Only brief reference to 
these important points is made here ; the whole matter is more fully discussed 
later. 

Reverting to the actual cases that were observed, one of the most curious 
features was the almost constant quiescent interval of 10 to 2! days between 
the onset of the naso-pharyngeal infection and the re-awakened symptoms of 
rheumatism. 

Severe relapses of rheumatism did not inevitably follow the throat infection, 
but several, after the afebrile interval, developed a well-marked pyrexia and 
tachycardia unaccompanied by any other obvious manifestations of rheumatism 
(Cases 1, 2,3 and 4). This was perhaps the most interesting of all the observa- 
tions made. The temperature undoubtedly pointed to a reaction on the part 
of the body against an infection, which, considered in conjunction with the other 
cases, was probably rheumatic in origin and bore a direct relationship to the 
preceding throat infection. Presumably in these purely pyrexial cases, which 
recovered completely after a week without any evidence of fresh cardiac 
involvement, the patient’s defences had been strong enough to overcome the 
reawakened infection and were able to arrest the development of serious 
rheumatism. In many others, unfortunately, the relapses were more serious 
and the appearance of nodules for the first time in patients under constant 
observation was perhaps the best evidence of the widespread return of rheumatic 
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TABLE 2 
RHEUMATIC RELAPSES FOLLOWING ACUTE NASO-PHARYNGEAL INFECTION. 
Interval 
Tonsils. between 
Number Previous heart = throat in- Nature of 
of lesion fectionand) rheumatic relapse 
case Removed Healthy Septic | rheumatic 
| relapse 
1 Mitral regurgitation + 17 days Pyrexia only. 
2 Aortic regurgitation + vs Pyrexia only. 
Mitral endocarditis 
3 Mitral stenosis Rem- 21 Pyrexia only. 
nants 
+ Mitral regurgitation 2 ., Pyrexia only. 
5 Aortic regurgitation - 10 Pyrexia. Arthritis. 
6 Mitral regurgitation 1 month Pyrexia. Arthritis. 
7 Mitral stenosis 21 days Pericarditis. 
8 Mitral regurgitation ms Carditis. 
9 Mitral regurgitation - 20 Pericarditis. 
10 Mitral endocarditis | ws Carditis. 
1] Mitral regurgitation + is Pericarditis. Nodes. 
Mitral stenosis. 
12 Mitral and aortic iz 55 Carditis. 
regurgitation. 
13 Mitral stenosis re Carditis. Nodules. 
Aortic regurg. 
Rheumatic fever. 
14 Mitral stenosis + 1 month Chorea. Nodules. 
Aortic regurg. 
15 Mitral stenosis > 17 days Pericarditis. 
Aortic regurg. 
16 Mitral stenosis } + WO ss Pericarditis. 
17 Mitral stenosis i ws Pericarditis. Nodes. 
18 Mitral endocarditis + | Rem- 15 ,, Carditis. Nodules, 
nants 
; ee eae 
19 Mitral stenosis -L | Bt,, Pericarditis. 


Aortic regurgitation 
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TABLE 2—continued. 
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| Interval 
| Tonsils between 
Number Previous heart | | throat in- Nature of 
of lesion fection and} rheumatic relapse 
case ‘Removed Healthy} Septic | rheumatic 
| relapse 
20 Mitral regurgitation Imme- Arthritis. 
diately. Pericarditis. 








Mitral regurgitation | a 18 days Pericarditis (death). 


























22 Mitral stenosis |  « Pericarditis (death). 
23 ‘3 Mitral stenosis. | | | i4 ,, Pericarditis (death). 
| Aortic regurgitation | | | 
4 | Mitral stenosis | | | | 3, Arthritis. Nodules. 
: | | 
25 | Mitral stenosis | | es Carditis 
96 | Mitral stenosis | 15 ,, Carditis (death). 
Sa | 
27 Mitral stenosis | 1. _ Carditis (death). 

















Cases 23 to 27, from Cheyne Hospital for Children, have been added by the courtesy of 
Dr. Sheldon. They are not included in Table 1. 
Fuller details of the whole series will be found in the Appendix. 


infection throughout the body (Cases 11, 13, 14, 17, 18 and 24). One of the 
curious features was that the nodules did not appear at the height of the 
renewed rheumatic symptoms, but were only discovered one to three months 
later with other signs of a smouldering infection. 

I have searched in vain for some indication in the age, the previous history, 
the severity of the cardiac lesions, or the general state of the throat, which 
would give some indication whether a relapse was to be expected after 
tonsillitis or pharyngitis in these rheumatic children. It was just as difficult 
to foretell how severe the relapses would be. 

Study of this series of cases suggests that a preliminary infection of the 
throat is even more common than is usually supposed in acute rheumatism. 
Cases are generally brought to the doctor for advice during the acute rheumatic 
stage, a mild tonsillitis having previously passed unsuspected. Moreover, as 
often happens when the throat infection is so mild as to be symptomless, a 
sudden rheumatic relapse arising as long as three weeks later is unlikely to be 
correlated to the previous tonsillitis. 

These epidemics were not localized to any particular country hospital. 
On studying the apparently sporadic rheumatic relapses in a similar institution, 
the Cheyne Hospital in London, from the special aspect of a previous throat 
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infection, Dr. Sheldon discovered the same sequence of events. It transpired 
that this hospital, which was devoted largely to the care of children with 
rheumatic heart disease and had wards set aside for the purpose, had been 
troubled periodically with mild epidemics of tonsillitis. Severe rheumatic 
relapses were also liable to occur at such times, and close investigation showed 
that most cases were directly associated with a preceding transient throat 
infection (Cases 23 to 27). 

In the cases both at West Wickham and Cheyne three facts are particularly 
worthy of note : the mild nature of the throat infection, the quiescent interval 
that ensues before the relapse of rheumatic fever, and in every case the freedom 
from active rheumatism for months beforehand. It is no exaggeration to say 
that acute naso-pharyngeal infection is the most serious menace to the rheumatic 
child with heart disease. Relapses at West Wickham unpreceded by throat 
infections have been exceedingly rare. During the three years that the hospital 
has been opened 485 children have had, on an average, six months’ con- 
valescent treatment, and only six have had serious relapses which were 
apparently unessociated with any preceding infection. 

Bacteriology of the tonsillitis—It has been mentioned that no one type 
of streptococcus or of any other micro-organism seemed to be responsible for 
the epidemics. During the 1927 epidemic special search was made _ for 
the streptococcus which Birkhaug* has reported to be so frequently present 
in the throats of rheumatic children. With the collaboration of Dr. Hedley 
Wright, and carefully following Birkhaug’s methods of culture and technique, 
five cases of acute tonsillitis were investigated, but we were unable to isolate 
his particular organism. It was noted that many of the streptococci discovered 
were hemolytic cn the blood-agar plates and that the rest, cultured on boiled 
blood agar, were chiefly of the viridans type commonly found in the throat. 
In Birkhaug’s series the throat cultures were not performed at the height of 
an acute tonsillitis: possibly his particular streptococcus is not so much in 
evidence during acute inflammatory conditions. 

During the later epidemics the bacteriological investigaticns were under- 
taken by Dr. Macdonald at the Hospital for Sick Children, Great Ormond 
Street. A variety of streptococci were isolated, but the hemclytic type was 
not so much in evidence, the majority growing either in green colonies or forming 
no methemoglobin and so appearing white. Using Holman’s classification, 
they fell mainly into the following groups :—S. pyogenes, 8S. mitis, and 8. 
saliverius. In one case an organism corresponding to the one described by 
Birkhaug was cultured, but none of the faecalis type was isolated. There was 
no appreciable difference between throat cultures in those cases where the 
tonsillitis was followed by a rheumatic relapse and those which were not. 

These bacteriological findings are not surprising and correspond 
closely to those of Nabarro and Macdonald’. After culturing the tonsils 
enucleated from rheumatic children and those from non-rheumatic cases, they 
found little difference in the variety of organisms isolated from the two groups. 

From the available evidence it appears that no particular streptococcus 
is responsible for the tonsillitis occurring in rheumatic ch‘ldren and capable 
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in many cases of producing serious relapses. With the exception of an 
occasional hemolytic strain the streptococci giown in this series differed little 
from those normally found in healthy throats. This conclusion does not favour 
the theory that a specific streptococcus is the cause of rheumatism, but points 
rather to the whole group of these micro-organisms as in some way responsible. 

Before attempting an explanation of the relationship of rheumatic relapses 
to preceding acute streptococcal faucial infections, it is interesting to compare 
the sequence of events in scarlet fever, a clearly defined streptococcal disease 
which almost invariably originates in the throat. 

Scarlatinal rheumatism.—Scarlet fever is likely to produce certain 
symptoms and pathological changes identical with those associated with the 
usual forms of rheumatism. Arthritis is the most common manifestation, 
arising in about 4 per cent. of all cases, but carditis may follcw later. Although 
children who have previously been rheumatic subjects are particularly liable 
to a relapse of arthritis or chorea during an attack of scarlet fever, this attack 
may lead to the first onset of rheumatic symptoms. Moreover, in some cases, 
chronic endocarditis of rheumatic type arises insidiously, nct preceded by 
symptoms of arthritis or chorea. Whether or not the hemolytic streptococcus 
found in association with scarlet fever is accepted as specific for this disease, 
that organism probably plays its part in the production of rheumatism, not as 
the ‘streptococcus scarlatine ’, but in the réle of the genus streptococcus. 
As a member of the whole group of streptococci it acts no doubt in the same 
manner as its less spectacular bacterial cousins which provoke a simple tonsil- 
litis. At any rate it appears to obey fairly closely the same incubation rules. 
Through the kindness of Dr. Thomson of the North-Eastern Fever Hospital 
| was able to investigate this point in 19 cases of scarlatinal rheumatism, and 
found that in 13 arthritis with pyrexia developed after an interval of 10 to 
21 days from the initial scarlatinal throat infection. There was a quiescent 
afebrile period in nearly all (11 out of the 13), and the fresh appearance of 
symptoms was totally unexpected. Five who seemed to be well on the road 
to recovery suddenly developed pyrexia and arthritis on the twenty- 
first day, and this quiescent period was just as great a feature here as in 
rheumatic relapses following simple tonsillitis. Unlike those cases, however, 
the interval can occasionally be longer than twenty-one days. When it is 
shorter than 10 days the arthritis is part of the acute stage of the scarlatinal 
attack and appears still during the first febrile period. The actual figures 
will be found in the Table 3. 

These cases of acute rheumatism following scarlet fever and those preceded 
by simple acute pharyngitis and tonsillitis point strongly to a common factor. 
The course of the disease, particularly the time interval which elapses between 
the throat infection and the systemic invasion, is best explained on an allergic 


basis. Further, it will be found to resemble serum disease more closely than 
any other example of allergy. 


Allergic factors.—With a microbic infection which is not fatal, the invading 
micro-organisms are attacked by certain cells of the human body and broken 
down. By this means the disease is overcome, but in the process the body 
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may become sensitized to the disintegrated products of the bacteria and will 
always act in characteristic fashion towards a fresh invasion of the same 
organisms. As a result of the renewed infection bacterial products will again 
be liberated in the body. 

There is ample opportunity in childhood for sensitization of the tissues 
by repeated small invasions of streptococci from the tonsils. This invasion 
may not at first produce any definite signs of disease beyond a possible deteriora- 
tion in general health. Nevertheless a process of sensitization has supervened, 
and when another attack of tonsillitis occurs, manifestations of rheumatism 
may appear as a result of the acquired bacterial allergy. 


TABLE 8 


DETAILS OF A SERIES OF CASES OF POST-SCARLATINAL RHEUMATISM. 








Name | Age Previous | Heart lesion | Day of disease | Afebrile 
in rheumatism developing after S.F. when rheumatic | period 
years | Symptoms first 
| appeared 
E.R. | 25 | Arthritis | | 4th No 
G.K. 22 Carditis. Aortic | 5th se 
regurgitation 
H.P. | 19 Nil 7th 
GM. | 54 se Mitral endocarditis 10th 
V.c. | 8 ms | Mitral endocarditis 11th ss 
vic. | 8 - | 12th e: 
J.F. 11 * | 14th Yes 
LS 19 *9 | 14th . 
K.H. 12 Carditis. Aortic | 17th No 
regurgitation 
8.8. 11 Rheumatic fever | Mitral endocarditis 19th Yes 
A.W. 144 Arthritis Mitral endocarditis 21st : 
M.M. 144 | Nil 21st Pe 
H.B. 26 Rheumatic fever. | Mitral stenosis 21st 
Carditis. Mitral 
regurgitation 
M.S. 19 Nil 2 Ist be 
B.S. 17 Arthritis 21st 
R.F. 74 | Nil Mitral endocarditis 22nd us 
W.A. 28 Arthritis 24th = 
C.S. is | Nil | 27th 
L.B. 7 a 32nd 





The rheumatic state, as Weintraud'® pointed out, resembles serum sickness 
in many ways. In children marked serum sickness with tender joints is 
comparatively uncommon, and this may have some beering upon the usual 
mild degree of arthritis seen in acute rheumatism at that age. Later, in adult 
life the joints appear to be a more favourite situation for allergic inflammatory 
reactions, sc that both in the course of acute rheumatism and in serum 
disease quite severe arthritis is often seen. 
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Objection may be raised that the onset of rheumatism may be so insidious 
that it is often impossible to hold any antecedent infection directly responsible. 
In a fair proportion, of cases, however, the first symptoms date back to 
a definite illness. Scarlet fever is, of course, the best known example, but the 
commencement of rheumatism has also been traced to other infections in which 
the streptococcus is much in evidence, such as measles, influenza and diphtheria. 
Simple throat infections occur in many more, and from the cases I hive described 
it is apparent that the tonsillitis or pharyngitis is often so mild as to be easily 
overlooked. 

The latent period in acute rheumatism and serum disease.— Viewed from an 
allergic standpoint, the streptococcus in all the provocative infections men- 
tioned, such as scarlet fever and tonsillitis, may truly be described as the 
rheumatic antigen. 

The time required for its action to take place is somewhat similar to that 
which follows the injection of horse serum in man. Thus, after a first injection 
of serum, symptoms do not appear for well over a week,and in children may then 
be quite transient. A second injection soon afte: the first definitely increases 
and speeds up the reaction, but if a considerable time is allowed to elapse 
between the two injections, the patient’s reactions tend to revert to the original 
state and symptoms only appear after a longer interval. 

[f now in place cf serum we imagine some streptoccccal infection such as 
tonsillitis which is followed by symptoms of rheumatism instead of serum 
disease, the time relationships are fairly comparable. The original throat 
infection, corresponding to the first injection of serum, would be followed after 
an interval by growing pains, often so fleeting as to pass unrecognized. A 
second sore throat following soon afterwards would now, however, precipitate 
an attack of acute rheumatism, whereas if the second attack of tonsillitis 
occurs many months later, a longer interval takes place before rheumatic 
manifestations appear. I have noticed this in many cf my cases. For instance, 
the first attack of rheumatic fever in a child with 2 previous history of growing 
pains and an indefinite histcry cf throat infection is often immediately preceded 
by tonsillitis. He recovers from this and remains well for many months until 
at last a renewed throat infection is followed by another relapse of rheumatism. 
On this occasion, however, there is quite an appreciable interval between the 
onset of tonsillitis and the recurrence of rheumatic symptoms. 

In the rheumatic relapses following tonsillitis or pharyngitis which have 
been described, the patient had almost invariably been free from throat infec- 
tions and rheumatism for many months, and the interval was 10 to 21 days. 
Twenty-one days has also been shown to be a favourite interval before 
rheumatism occurs after scarlet fever. 

A possible interpretation of these observations is that the rheumatic 
patient is in a maximum hyper-sensitive state from the 10th to the 21st day 
after the antigenic throat infection, at any time during which a reaction in 
the form of an attack of rheumatism is liable to occur. In this connection 
it is of some interest to find that the greatest period of hyper-sensitiveness in 
animals after the injection of foreign protein is also from the 10th to the 21st 
day't??, 
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Investigations into the type of case most liable to relapse.—It has already 
been stated that it was impossible to foretell in which cases a relapse would 
occur after an acute throat infection. 

Two separate investigations were undertaken dealing with the whole 
quesiion, one being directed towards the reaction of the patient, and the other 
towards the state of the tonsils. 


1. THe Dick TEST IN RHEUMATIC CHILDREN. One of the advances 
in medicine of our time has been the discovery of a means of detecting a patient’s 
susceptibility to certain diseases by his reaction on intra-dermal injection to 
products of the micrc-organism concerned in the particular infection. Thus 
tests such as the Dick and the Schick give a fair indication whether the 
patient is able to resist infection by scarlatina and diphtheria respectively. 
Attempts have been made to bring rheumatism into line with these other infec- 
tions, and skin testing with various streptococcal products has been attempted 


TABLE 4 


DIcK TESTS IN 234 RHEUMATIC CHILDREN. 








Age in years No. tested Positive Negative °% positive. 

4 | l 

5 9 6 3 66 
6 18 1] 7 61 
7 4] 21 20 51 
8 31 18 13 58 
9 26 12 14 46 
10 14 5 8) 36 
1l 29 1] Is 38 
12 26 8) 17 34 
13 35 14 21 40 
14 14 3 1] 21 





by Birkhaug”, Kaiser'*, Swift, Derick and Hitchcock'*, Howell and Corrigan'’, 
Swift, Wilson and Todd", and others. So far the results have been too irregular 
and conflicting tc be of any prognostic value. 

The Dick test on the other hand is quite definite and indicates whether or 
not the patient is susceptible to toxins of the hemolytic Streptococcus scarla- 
tine. Since this particular streptococcus is also known to provoke rheumatism, 
and since other hemolytic strains were occasionally isolated from the epidemics 
of tonsillitis described in this paper, it seemed worth while investigating the 
reaction of a number of rheumatic children to Dick toxin. 

In all, 234 children were tested at West Wickham and the results obtained, 
arranged in age groups, are shown in Table 4. 

These figures compare very closely with those obtained in normal children 
of the same age. In the accompanying graph (Fig. 1) the percentage of positive 
Dick reactions amongst English (Joe '%), German (Heller'®), and American 
children (Smith and Taylor®*), are placed side by side with my curve in rheumatic 
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Fie. | —Curves showing that the percentage of Dick-positive reactions according to age 
in rheumatic children varies little from that found in normal children. 


children. They will all be found to correspond very closely, and this is strong 
evidence that rheumatism has little influence on the Dick reaction. Never- 
theless, it was thought that children who were Dick-negative might have 
acquired a certain immunity to further attacks of rheumatism. Among the 
children who were tested, 38 caught a throat infection whilst at the hospital. 
Of these. 15 had a relapse of rheumatism, whilst the remaining 23 made an 
uneventful recovery. The following summary (Table 5) shows that relapses 


TABLE 5 


THE RELATIONSHIP OF THE DICK TEST TO RHEUMATIC RELAPSES. 














Total Positive Negative 
Cases with relapse after acute naso-pharyngeal 15 a 8 
infections ‘ »d - : a vs 
Cases without relapse after acute naso-pharyngeal 23 11 12 
infections 
+ 
D2 
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occurred in as many Dick-positive as Dick-negative reactors. None of the 38 
children had previously had scarlet fever. The tonsils and adenoids had been 
removed in 7 cases before their admission to West Wickham, and the fact that 
five of these were Dick-negative and only two Dick-positive was regarded as 
a coincidence. 

Thus it appears that the Dick test is of no value in foretelling whether a 
rheumatic patient is liable to further attacks of the disease. Nor can it be 
said that an acquired immunity to the scarlatinal streptococcus, as shcwn 
by 9 Dick-negative reaction, protects the patient against further rheumatism. 
The number of children who were Dick-negative and yet relapsed is sufficient 
proof. 

Rheumatism is unlike scarlet fever in that one attack apparently confers 
no immunity against subsequent recurrences. Should a reliable streptecoccal 
filtrate eventually be found which will give constant results on intradermal 
injection, we should rather expect rheumatic patients to react towards it like 
tuberculous subjects do towards tuberculin. Recent researches seem to point 
in this direction, and the most tenable view is to regard the hizh percentage cf 
positive skin reactions that have been obtained in rheumatic patients with 
various streptococcal filtrates, not as a specific indication of rheumatism, but 
rather as a mark of general streptococcal hyper-sensitiveness. 

2. THE PROTECTIVE ROLE OF THE TONSIL IN RHEUMATISM. The second 
method of investigation, directed towards the state of the tonsils, led to a 
somewhat unexpected conclusion. The belief that areas of chronic focal 
sepsis in the throat are often the origin of acute rheumatism followed naturally 
on the repeated discovery of a high incidence of chronic throat infection in 
rheumatic children. This hypothesis may be true in the first instance, but 
as far as relapses following tonsillitis are concerned, the evidence is in direct 
opposition to the accepted teaching. Heretical though it may appear, the 
experience at the two convalescent hospitals already mentioned indicates that 
apart from a detrimental effect on the general health, septic tonsils are to a 
certain extent a safeguard against serious relapses of rheumatism. The liability 
of acute throat infections to provoke a relapse of rheumatism has been stressed. 
This was particularly noticeable in children with healthy tonsils or in those 
who had previously had them removed. On the other hand, in patients who 
obviously had chronic septic tonsils, the supervention of acute tonsillitis was 
not so likely to cause fresh rheumatism. 

In the notes made during the physical examination of a large series of 
cases on admission to West Wickham during the last three years, I have directed 
special attention to the condition of the tonsils. They have been presumed to 
be septic either when they appeared markedly enlarged and obviously infected, 
or in the case of small buried tonsils, when the tonsillar glands were easily 
palpable. 

Sometimes enlarged tonsillar glands remain palpable long after the tonsils 
have been efficiently removed. The presence of palpable tonsillar glands after 
tonsillectomy has not, therefore, been taken as an indication of active 

pharyngeal infection, provided the operation has _ been satisfactorily 
performed. 
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The results of this enquiry are given in Table 6 and clearly establish the 
point I wish to emphasize, that in the event of acute tonsillitis or 
pharyngitis occurring, a previous long-standing throat infection is some 
protection against a relapse of rheumatism. Among children who had a 
rheumatic relapse after an acute throat infection, the large majority had either 
no tonsils or healthy ones, whereas in the children who did not relapse, septic 
tonsils were a common feature. 

The probable explanation of these facts is that a perpetual streptococcal 
throat infection stimulates the defensive mechanism of the body so that it is 
fairly well prepared against any further acute attack of the same type of micro- 
organisms. On the other hand the rheumatic patient who has either had his 
tonsils removed or who has not recently experienced a streptococcal throat 
infection is, in popular terms, off his guard when the sudden acute invasion 


occurs. 


TABLE 6. 


THE EFFECT OF HEALTHY THROATS AND CHRONIC SEPTIC TONSILS RESPECTIVELY ON RHEUMATIC 
RELAPSES FOLLOWING ACUTE INFECTION OF THE NASO-PHARYNX, 





I. Acute tonsillitis or pharyngitis followed by relapse.’ 


Healthy tonsils in i ae a - 12 cases 44-49%, 
Previous tonsillectomy in a i ay ain 33°3% 
Unhealthy tonsils or tonsillar remnants in ns O 22:2% 


Il. Acute tonsillitis or pharyngitis not followed by relapse. 


Healthy tonsils in .. = e - - 5 cases 15-1% 
Previous tonsillectomy in i a i oe ss 243% 
Unhealthy tonsils in — ele sind _ 20 ,, 60-69% 





It is interesting to note that twenty-five years ago Watson Williams?! 
arrived at a somewhat similar conclusion. In 1904 he wrote as follows : 

| came to the conclusion that when tonsillitis is associated with marked hypertrophy of 
the tonsils, with or without enlargement of the cervical glands, there is less tendency to the 
development of systematic rheumatism than in patients without these hypertrophic changes ; 
in other words, that pronounced local inflammatory reaction is protective, while the slighter 
forms of tonsillitis without resulting lymphoid tissue hypertrophy are more prone to be the 
precursors of acute systemic infection. 

The series of rheumatic relapses that have been described certainly bear 
out this statement, which has apparently been forgotten or discredited by most 
of those who have since written on the subject of rheumatism. 

These are disturbing facts for those who recommend tonsillectomy as 
routine treatment in acute rheumatism, irrespective of the condition of the 
tonsils. Even when they are septic the evidence shows that the operation should 
not be undertaken lightly. Thus the decision must necessarily rest largely 





* 'T'wo cases had had tonsillectomy incompletely performed and there were small remnants 
left with corresponding enlarged tonsillar glands. They were therefore included under the 
third category—unhealthy tonsillar tissue. 

Five cases are also added from Cheyne Hospital which were under the care of Dr, Sheldon. 
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on the effect of this chronic focus of infection on the general health. If the 
tonsils are obviously detrimental to the patient's health apart from rheumatism, 
their removal would seem justifiable, as in that case the effect of leaving them 
would be more harmful than the possible risk of a future acute throat infection 
and relapse. 

The conclusions so far reached here in regard to tonsillectomy are mostly 
based on observations on a group of rheumatic children with well-established 
and often advanced heart lesions. The question of tonsillar operation frequently 
arises at this late stage of the disease so that the arguments that have been 
produced have a true bearing and should influence the decision. To use them 
as proof against the advisability of tonsillectomy in early cases of rheumatism 
would be stretching the evidence too far. This part of the problem is beyond 
the scope of the present investigation and any attempt to deal with this difficult 
questicn would be completely dwarfed by the extent of American statistical 
enquiries. Their conclusions are unfortunately contradictory and the reader 
is left in dcubt as to the prophylactic value of tonsillectomy at any stage of 
rheumatism. Kaiser”, for instance, produces sound reasons in favour of the 
operation, while Wilson, Lingg, and Croxford*®* produce equal cogent evidence 
against it. 

The question of contagion in rheumatism.—The facts that have been 
brought forward in this paper have considerable beaiing on the question of 
contagion in rheumatism, and it may be of some value to enquire how far they 
support the theory that acute rheumatism is an infectious disease. 

Although acute rheumatism is generally regarded as a sporadic disease, 
there is good reason to believe that at times it may assume epidemic propor- 
tions. Longstaffe?‘ drew attention to this and found, moreover, that in England 
from 1900 to 1924 the prevalence of erysipelas, septicemia, scarlet, puerperal 
and rheumatic fever occurred in synchronous waves. Atwater®® was of the 
same opinion, and pointed out the striking analogy of the death-rate curves 
of this group of infections over the same period of years. The rise and fall 
in the mortality of each disease coincided to a remarkable degree. 

The question of contagion in acute rheumatism naturally arises from these 
observations. Such a hypothesis needs very careful investigation, particularly 
as now a widespread campaign is in progress against the disease. At present 
the medical world is not even agreed as to the exact nature of rheumatic infec- 
tion. To declare it contagious without sufficient proof would do much harm 
by unnecessarily raising a scare amongst the public, and where housing resources 
are so often inadequate, add considerably to the difficulties of the practical 
management of the rheumatic patient. The experience of the London hospitals 
is definitely against the view, for although rheumatism is so common that it 
is not unusual for one-third of the patients in a children’s ward to be suffering 
from various stages of the disease, there is no evidence whatever that the 
infection spreads to others who are not rheumatic. 

Local epidemics have been reported from time to time which certainly 
were suggestive of contagion. In most instances these occurred in institutions 
mainly or entirely devoted to the care of convalescent rheumatic children. 
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Boaz and Schwartz?* describe two such ward epidemics at the Montefiori 
Hospital, and Hiller and Graef*’ report a similar outbreak at a convalescent 
home for cardiac patients. Other local epidemics of rheumatic fever have 
been described by Felthamp**, Hermann?’, Raven**, and Grenet??. 

In the epidemics of acute rheumatism which I have witnessed throat 
infections were always present, mostly in so mild a form, however, that without 
a daily temperature chart the tonsillitis might easily have passed undetected. 
In this way a false impression might have arisen that the acute rheumatism 
was contagious whilst as a matter of fact it was the non-specific infection that 
preceded it. Actually Boaz and Schwartz's epidemic was closely associated 
with broncho-pneumonia, and although no bacteriological details are given, it 
is not unlikely that it was an infectious type. Hiller and Graef in the account 
of their outbreak drew attention to the prevailing catarrh of the upper respira- 
tory tract which is notoriously infectious. 

On the whole, then, there seems to be no convincing evidence that acute 
rheumatism is infectious, and the benefit of six months’ convalescent treatment 
in the country for children just recovering from an acute attack of rheumatism 
is so marked, that it would be a retrograde step if the occasional alarming 
experiences as have been described in America and various European countries, 
led to a complete reaction against this relatively new form of instivutional 
treatment. On the other hand, they do emphasize the extreme care needed 
in the choice of a suitable site for the Home, and it seems clear that small 
wards and facilities for efficient isolation should be provided as the best 
means of preventing the possible spread of tonsilliiis. 

In addition an attempt has recently been made to forestall the rheumatic 
relapses once the tonsillitis has occurred by a simple therapeutic measure. 
The method requires further trial but has been successful enough to warrant 
a detailed account. 

The prophylactic use of aspirin.—The resemblance between serum disease 
and acute rheumatism has been fully discussed in an earlier section of this 
paper, and in support of that theory it is interesting to note that certein drugs 
which have a beneficial effect on rheumatic arthritis also have an influence on 
the joint manifestations in serum disease. In this connection, Derick, Hitchcock 
and Swift® found that neo-cinchophen (tolysin) or aspirin, given in adequate 
dosage to patients for a period of 10 to 14 days immediately following an 
injection of horse serum, usually prevented the onset of arthritis, although 
other symptoms of the serum reaction such as urticaria and lymphadenitis 
were uninfluenced. They showed further that the serum of patients treated 
in this manner contained no antibody (precipitin),and that the titre of the horse- 
serum antigen remained at a high level for a considerable period. On the other 
hand, if aspirin or tolysin were withheld, subjects who had received an injection 
of horse serum showed a marked rise in the antibody (precipitin) content of 
the blood and simultaneously a drop in the antigen curve at the time of the 
occurrence of arthritis. 

The view that an irritating compound is formed by the local union of anti- 
body and antigen which causes an inflammatory process in the joint (Opie* and 
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others) has many points in its favour; but exactly how drugs such as aspirin 
and tolysin inhibit the formation of circulating antibody is not clear. The 
problem is further complicated by the fact that urticaria is uninfluenced, 
although it is presumably also the result of an interaction between antigen 
and antibody. 

Having in mind the possible relationship of rheumatism and serum disease, 
the work of these three American researchers prompted me to use aspirin as a 
prophylactic agent. By analogy it was thought that the acute throat infection 
might be held to represent the injection of serum and the rheumatic relapse 
which followed at least ten days later, a counterpart of the serum sickness. 
If this were true, aspirin given immediately after the onset of the tonsillitis 
might be expected to prevent or modify the rheumatic reaction. This has been 
the procedure in 16 cases of acute tonsillitis which occurred during the last 
few months. The dose of aspirin (thrice daily) has been given according to 
the age of the child : from 5 to 8 years, 7 grains ; from 9 to 14 years, 10 grains : 
and above 14 years 10 to 12 grains. The drug was started during or immediately 
after the tonsillitis and continued daily for a month. Contrary to former 
experience, no serious rheumatic relapses followed, despite the fact that both 
clinically and bacteriologically the tonsillitis appeared to be the same. In 
two cases a short bout of pyrexia followed some ten to fifteen days after tonsil- 
litis without signs of renewed carditis. In another the temperature and 
pulse were normal again a week after the onset of tonsillitis, but for a few days 
occasional premature contractions were audible. The course of the illness in 
these last three cases is additional evidence that a systemic rheumatic relapse 
is only too ready to occur and that in all probability aspirin acts as a valuable 
prophylactic. 

Although it is too early yet to be sure, the preceding account strongly 
suggests that aspirin may prevent rheumatic relapses following acute catarrhal 
infections. Relatively large doses are required and there appears to be little 
danger of toxic consequences from the quantities stated. The same amount 
of sodium salicylate has been tried in other cases but not with equal success. 
This is difficult to explain except that acetyl-salicylic acid (aspirin) is more 
potent than the sodium compound and, according to Hanzlik**, circulates 
for the most part unchanged in the body. 

From what has been said it would seem wise to give a course of aspirin 
to every rheumatic child who catches a cold or throat infection. By this means 
many rheumatic relapses may possibly be averted ; some will obviously still 
occur, since the remedy depends upon the immediate recognition of a throat 
infection, often a difficult matter when the rheumatic child is leading a normal 
life at home. 


Summary and conclusions. 


1. The outcome of these investigations has been to emphasize the im- 
portant part played by the tonsils in connection with acute rheumatism in 
childhood. There can be little doubt that rheumatic relapses are largely brought 
about by acute and often extremely mild throat infections 
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2. Study of the bacteriology of the tonsillitis does not reveal any one 
specific type of streptococcus to be responsible either for the throat infection 
or for the acute rheumatism which follows. 

3. The time interval of from ten to twenty-one days between the onset 
of tonsillitis and the rheumatic relapse is almost constant ; the same interval 
is seen in scarlatinal rheumatism, and the whole problem is best explained 
on an allergic basis, comparable to serum disease. This by no means excludes 
a bacterial origin for rheumatic disease, since here a bacterial antigen is an 
essential precursor of the allergic state. Far from supplanting the strepto- 
coccus, an allergic theory helps to strengthen the view that this group of micro- 
organisms is the exciting cause cf the disease. 

4. There is as yet no means of estimating a patient’s power of resistance 
against further attacks of rheumatism. Dick testing only shows that rheumatic 
children behave like the rest of the normal population and,further,that rheumatic 
relapses occur irrespective of the reaction of the patient to this particular toxin. 
Skin tests with filtrates of other streptococci are also inconclusive. 

5. Prophylaxis is naturally the ultimate aim, and tonsillectomy would 
seem to be the most obvious course. Unfortunately the operation, apart 
from giving some protection against epidemic sore throats, has repeatedly 
been shown to exert little influence in other ways in the course of rheuma- 
tism. Some evidence has been produced showing that the rheumatic patient 
with established heart disease is often better served by a pair of septic tonsils 
than by a healthy throat. The operation should therefore be reserved for those 
children whose general health is being adversely affected by this chronic focus 
of infection. 

6. Prolonged convalescence in a special country hospital has been one 

of the recent advances in the treatment of children with acute rheumatism 
and early heart disease. Epidemics of rheumatism in homes of this nature 
have been described, in which a preceding infection was invariably discovered. 
It appears that this rather than the rheumatism itself was the infectious 
element. 
7. The problem is centred on the pharynx ; it seems that if outbreaks of 
throat infection could be avoided, rheumatic relapses would practically never 
occur. To banish these infections during the winter months seems at 
present impossible ; the most that can be done is to limit the infection by 
means of small wards and strict isolation. 

8. Aspirin given for some weeks after the onset of tonsillitis has proved 
to be a valuable méthod of preventing the recurrence of serious rheumatism. 
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Appendix. 
RELAPSES FOLLOWING ACUTE NASO-PHARYNGEAL INFECTIONS, 


Case 1.—A.B.,a girl aged 12 years with mitral regurgitation following two attacks of 
rheumatic fever, one with pericarditis three months previously. 'Tonsils removed at the age of 
three years. No cardiac enlargement or signs of rheumatic activity. Pharyngitis, followed 
17 days later after quiescent interval by slight rheumatic fever lasting two weeks. Complete 
recovery and no further cardiac involvement. 

Case 2.—G.S., a boy aged 6 years with aortic regurgitation and potential mitral stenosis 
following three attacks of rheumatic fever, one with pericarditis, since the age of four. No 
cardiac enlargement or signs of rheumatic activity. Tonsils removed before the onset of 
rheumatism. Pharyngitis, followed 18 days later after quiescent interval by renewed pyrexia 
and tachycardia. No further rheumatism or cardiac involvement. 

Case 3.—M. B., a girl aged 13 years with mitral stenosis and moderate cardiac enlargement. 
Three previous attacks of rheumatic fever. Tonsillectomy after first attack ; some tonsillar 
remnants left. No signs of active rheumatism on admission. ‘Tonsillitis followed by a bout 
of pyrexia after a quiescent period of 21 days. No other signs of rheumatism. 

Case 4.—D. E., a boy aged 7 years with a history of growing pains. Tonsils healthy. Mitral 
regurgitation ; no cardiac enlargement and no signs of activity. Tonsillitis, followed by bout 
of pyrexia 22 days later with quiescent period intervening. No renewed manifestation of 
rheumatism. 

Case 5.—E. G., a girl aged 14 years. Rheumatic fever with pericarditis five years previously, 
and since then periodic attacks of arthritis and chorea. Aortic regurgitation with moderate 
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cardiac enlargement. ‘Tonsillectomy after first onset of rheumatism. Acute pharyngitis, 
followed 10 days later by renewed temperature with arthritis. No further cardiac involvement. 

Case 6.0. T., a girl aged 74 years with mitral regurgitation and moderate cardiac enlarge- 
ment following rheumatic fever nine months previously. Septic tonsils. No signs of rheumatic 
activity until acute tonsillitis caused return of rheumatic fever and pain after a month’s interval. 
No further cardiac involvement. 

Case 7.—P. S., a girl aged 10 years with cardiac involvement after rheumatic fever five 
years previously. Tonsils healthy. Mitral stenosis with marked cardiac enlargement. Under 
continuous observation for six months, during which time no signs of activity and no pyrexia 
were noticed. Tonsillitis then occurred, and 21 days later after a quiescent interval a relapse 
of rheumatism set in. Pyrexia and further cardiac involvement with slight pericarditis, from 
which the child gradually recovered in two or three months. 

Case 8.—M. S., a girl aged 7 years with mitral regurgitation and slight cardiac enlargement 
following chorea and subacute rheumatism. ‘Tonsils healthy. Slight pyrexia and persistent 
choreic movements. Normal pulse rate. Acute tonsillitis, followed 21 days later after quiescent 
interval by short burst of temperature and tachycardia with evidence of carditis. 

Case 9.— 0. (., a girl aged 8 vears with mitral regurgitation following rheumatic fever 
one year previously. Tonsillectomy at the age of 4 years. No cardiac enlargement and no signs 
of activity of the disease whilst under continuous observation for two months. Acute pharyngitis 
then occurred, which was followed 20 days iater by a rheumatic relapse with acute dilatation 
of the heart and pericarditis. Complete recovery from this attack in two months, and heart 
returned to original normal size. 

Case 10.—M. (., a boy aged 6 years with mitral stenosis and moderate cardiac 
enlargement, following two attacks of rheumatic fever during the last two years. Tonsils not 
obviously diseased, but subject to frequent tonsillitis, one of which produced relapse of rheumatic 
fever and carditis after an interval of 18 days. Recovery after many months. 

Case 11.—P. ©., a girl aged 12 years with mitral regurgitation following rheumatic fever 
eight months previously. No cardiac enlargement and no signs of active rheumatism for at 
least six months. Tonsils healthy. Acute tonsillitis, followed 13 days later after quiescent 
period by severe rheumatic fever with acute carditis and pericarditis. Nodules developed and 
recovery only took place after seven months, leaving the child with mitral stenosis, aortic regurgi- 
tatior and an enlarged heart. 

Case 12.—D. F., a girl aged 103 years with mitral and aortic regurgitation following rheumatic 
fever five years previously. Moderate cardiac enlargement. Septic tonsils. Acute tonsillitis, 
followed 12 days later after quiescent interval by rheumatic fever and acute carditis. Complete 
recovery from this attack after many months. 

Case 13.—N. M., a girl aged 9 years, with mitral stenosis and moderate cardiac enlargement 
jollowing chorea. Healthy tonsils. No signs of activity of the disease whilst under continuous 
observation for six months. Tonsillitis then occurred, followed 21 days later by rheumatic fever 
with great cardiac irregularity (auricular extra-systoles) for about a week. Nodules appeared 
about three months later and aortic regurgitation developed. 

Case 14.—H. H., a girl aged 11 years with mitral stenosis after four attacks of chorea and 
pains in the limbs. Tonsillectomy after last attack. Marked cardiac enlargement and slight 
evidence of mild chorea ; temperature and pulse, however, normal. Pharyngitis, followed a 
month later by renewed pyrexia. After this had subsided chorea gradually increased, aortic 
regurgitation developed, and nodules eventually appeared after two months. 

Case 15.—J. M., a girl aged 10 years with mitral stenosis following chorea. Small healthy 
tonsils. Heart moderately enlarged ; no signs of activity of the disease; normal pulse and 
temperature during six months continuous observation. Tonsillitis then occurred, and after 
a quiescent interval, 17 days later severe relapse of rheumatic fever with pericarditis and grave 
myocarditis developed, producing gradual cardiac failure. Aortic regurgitation appeared at 
the same time. 

Case 16.—N. J., a girl aged 11 years with mitral stenosis following chorea and subacute 
rheumatism five years previously ; repeated attacks of chorea since. No cardiac enlargement. 
Healthy tonsils, normal temperature and pulse rate, and no signs of active rheumatism. 
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Sudden acute tonillitis, followed 10 days later by acute pericarditis and dilatation of the heart. 
Temperature dropped to normal for a few days after tonsillitis but tachycardia persisted. 

Case 17.—M. S., a girl aged 10 years with mitral stenosis. Rheumatic fever and pericarditis 
three years previously. Marked cardiac enlargement, but no signs of active rheumatism ; 
pulse and temperature normal. Healthy tonsils. Mild tonsillitis, followed 12 days later by 
onset of renewed rheumatic fever with pericarditis and cardiac failure. Intervening period of 
normal temperature but tachycardia persisted. Erythematous rash and nodules appeared during 
relapse. 

Case 18.—K. C., a girl aged 12 years with mitral stenosis and marked cardiac enlargement 
following two attacks of rheumatic fever during the last year. Tonsils removed four years 
previously ; some remnants left. No evidence of rheumatic activity until acute pharyngitis 
produced relapse with carditis and nodules. Tachycardia persisted throughout, but short 
intervening period of normal temperature before pyrexia recurred 15 days from onset of 
pharyngitis. 

Case 19.—D. F., a boy aged 8 years, with mitral stenosis and aortic regurgitation. No 
history of rheumatism, but scarlet fever two years previously. No cardiac enlargement. Small 
healthy looking tonsils. ‘Temperature and pulse rate normal. No signs of active carditis until 
17 days after very mild attack of tonsillitis, when a grave relapse of rheumatic fever with peri- 
carditis occurred. Intervening quiescent period between tonsillitis and rheumatic relapse, during 
which temperature and pulse rate were normal. Gradual recovery, but child became a cardiao 
cripple. 

Case 20.—A. R., a boy aged 6} years with mitral regurgitation following rheumatic fever 
two years previously. Moderate cardiac enlargement. Tonsillectomy at the age of 5 years. 
No signs of rheumatic activity whilst under observation for two months. Acute pharyngitis 
followed almost immediately by severe pericarditis and arthritis. 

Case 21.—D. C., a girl aged 4} years with mitral regurgitation following chorea and subacute 
rheumatism six months previously. Slight cardiac enlargement. Unhealthy tonsils. No signs 
of active rheumatism. Acute tonsillitis; quiescent interval, followed 18 days later by acute 
pericarditis which proved fatal. 

Case 22.—G. M., a girl aged 13 years with mitral stenosis and cardiac enlargement following 
two attacks of rheumatic fever, two and four years previously. Tonsils unhealthy. No signs 
of activity whilst under two months’ continuous observation ; normal temperature and pulse 
rate. Acute tonsillitis, followed 12 days later after quiescent period by fatal pericarditis. 

Case 23.—L. L. aged 12 years. Rheumatic fever three years previously leading to mitral 
stenosis and aortic regurgitation. Tonsils were removed soon after the onset of the disease. 
No signs of activity during eight months’ continuous observation in hospital : normal temperature 
and pulse rate. Pharyngitis, followed after quiescent period of 14 days by fatal pericarditis. 

Case 24. 


for nine months during which the rheumatic condition was quiescent. Tonsils healthy. Tonsilli- 





L. 8., aged 12 years. Mitral stenosis. Under continuous observation in hospital 


tis, followed 21 days later by return of rheumatic pains, and nodules appeared after another four 
weeks. 

Case 25.—F. R. Mitralstenosis. Afebrile and no signs of activity whilst under five months’ 
continuous observation in hospital. Tonsils removed just before admission. Sudden pyrexia 
for one day (?% pharyngitis), followed after quiescent period of 21 days by rheumatic relapse of 
acute carditis. Gradual recovery. 

Case 26.—A. B. Aged 6 years. Mitral stenosis. Small healthy tonsils. No signs of 
rheumatic activity whilst under five months’ continuous observation in hospital. Tonsillitis, 
followed 15 days later by fatal carditis. 

Case 27.—E. M. History of severe recurrent attacks of rheumatism. Mitral stenosis. 
Tonsillectomy before admission. Gradual improvement for four months. Pharyngitis, followed 
21 days later by relapse of carditis. Death from cardiac failure. 


Cases 22 to 27 from the Cheyne Hospital for Children are included through the courtesy 
of Dr. Sheldon. 
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THE VALUE OF DIFFERENT 
THERAPEUTIC AGENTS IN THE 
TREATMENT OF RICKETS 


BY 
OLIVE MACRAE, M.B., Ch.B. 


(From the Dept. of Pediatrics, Glasgow University, and Biochemical Dept., 
Royal Hospital for Sick Children, Glasgow.) 


Within recent years great advances have been made in our knowledge of 
the exciting factor in the production of rickets, and as a consequence of this 
many new methods of treating the disease have been introduced. The wide- 
spread incidence of rickets makes an investigation of the value of the different 
forms of treatment a matter of great practical importance. The object of the 
present work is to demonstrate the relative value of some of these different 
methods by a comparative study of their influence on the radiological picture, 
the calcium and phosphorus contents of the blood, andthe retentions of calcium 
and phosphorus. 

Although the absence of sunlight as a cause of rickets was suggested by 
Huntly! as long ago as 1889 it was not until 1919 that, in consequence of the 
work of Huldschinsky* definite evidence was brought forward. This author 
was successful in effecting cure by exposure of the body to ultra-violet rays 
emanating from a mercury-vapour quartz-lamp. Since then many workers 
have published their results with this therapeutic measure, and it is now generally 
accepted that the length of time which elapses before healing becomes apparent 
in radiograms is from two to five weeks. Chick® in Vienna noted healing in 
from two to four weeks after commencement of irradiation and Carter Braine 
and Osman‘ report cases in which healing appeared after two to five weeks of 
ultra-violet ray therapy. In a series of five cases Kramer, Casparis and How- 
land® reported the effect of irradiation on the X-ray picture and the blood 
serum findings. They noted that healing became evident within four weeks 
from commencement of treatment and that the inorganic phosphorus content 
of the blood rose from 3 to 6 mgrm. per 100 c.cm. of serum in 6 to 11 weeks. 

Fewer cases have been reported in which the retention of lime has been 
studied. In 1921 Meyer* contrasted the effect of cod-liver oil and that of ultra- 
violet light on craniotabes, and concluded that ultra-violet light was equal, 
or even superior, to cod-liver oil. In two cases he found a considerable increase 
in the retention of lime during ultra-violet light treatment. Orr, Holt, Wilkins 
and Boone?’ have also reported an increase in the retentions of CaO and P.O; 
in cases of infantile rickets treated with ultra-violet light. 

Although there have been many reports on the effect of administration of 
various preparations of irradiated ergosterol on the course of rickets, so far no 
observations have been published on the effect of this substance in therapeutic 
doses on the retention of CaQ and P,O;. Karelitz*, giving vigantol in doses 
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equivalent to 3-3 mgrm. of irradiated ergosterol daily, found healing in the 
radiographic picture as early as 7 days. The average time of the first appear- 
ance of healing however was 21 days from commencement of treatment, and 
the inorganic phosphorus content of the serum rose to normal in 14 to 21 days. 
Gyorgy’, Vollmer’ and other German workers also using vigantol have reported 
similar results. In a series of 5 cases treated with radiostol Aidin'! found the 
earliest radiological evidence of healing in from 3 to 8 weeks. 

Present investigations.—In the present investigation different methods of 
treatment were studied in 14 cases of active rickets. The course of the disease 
was followed in all cases in weekly radiograms for at least three weeks before 
the commencement of treatment, and with two exceptions, the patients were 
in hospital during the entire period of observation. The effect of treatment 
was noted (1) on the calcification of the bones as seen on radiological examina- 
tion, (2) on the calcium and inorganic phosphorus contents of the blood serum, 
and (3) on the retentions of CaO and P.O. 

Metuops. The method used for the determination of the calcium content of the serum 
was that of Kramer and Tisdall22, and Tisdall’s!* method was used for the determination of the 
inorganic phosphorus content of the serum. 

In all cases in which it was possible a metabolic study was made before treatment and 
during the second week of treatment. Each metabolic study extended over a period of seven 
days, the diet being constant for at least three days prior to the actual metabolic investigation. 
The usual gravimetric methods were used for the determination of CaO in urine and of P,O; 
in feces, urine, and milk. Lime in the feces and milk was precipitated as oxalate and titrated 
with deci-normal permanganate. 

The cases are divided into four groups according to the method of treat- 
ment employed. 

Group 1 consists of five cases who received direct irradiation of the skin. 
Of these, three were examples of ordinary infantile rickets, and the other two 
were older children, a boy aged 9} years and a girl aged 12 years. The boy 
(Case 4) was admitted to hospital on account of difficulty in walking: he had 
first started to walk at the age of 3 years but always tired quickly and tended 
to fall: from the age of 6 years till the date of admission the condition became 
worse : on admission he appeared small (12 cm. below average height) but well 
nourished with epiphyseal enlargement and marked genu valgum. In the 
case of the girl it was noted that the knee had been ‘ turned in’ for one year, 
during the last month of which, she dragged the right leg in walking. She 
was a fair-sized girl with a slight degree of genu valgum. In both these cases 
radiological examination showed a fairly marked degree of active rachitic 
change. 

Treatment was begun by exposing the back for 2 minutes to radiations 
from a mercury-vapour quartz-lamp at a distance of 4 ft. The exposures 
were increased daily according to the tolerance of the skin. 

Group 2 includes four examples of infantile rickets treated with radiostol. 
Three of the children received 4 min. of a solution of radiostol in oil three times 
daily ; and one, who was an out-patient (Case 9) was given two radiostol pellets 
daily. 

In Group 3 are three cases (one of which, Case 10, was an out-patient) 
treated with two-pellets of vigantol daily (1 pellet=4 mgrm. irradiated ergo- 
sterol), 
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Group 4 includes two cases treated with one drachm of cod-liver oil three 
times daily. 

The results are summarized in Table 1. 

Radiological findings.—In the group of cases treated with irradiation the 
time between the commencement of treatment and the first appearance of 
healing noted on X-ray examination varied from 12 days to 4 weeks. Taking 


TABLE 1. 
ErFECT OF DIFFERENT FORMS OF TREATMENT ON RADIOGRAMS, SEROLOGICAL FINDINGS AND MINERAL RETENTION. 





















































Radiograms. Blood chemistry. Daily retention per krgm. 
Case Age Treatment First Subse- Before End of 2nd week Before End of 2nd week 
No. in appearance quent treatment. of treatment. treatment. of treatment. 
years of healing | healing — a —_—- 

Serum! Serum Serum Serum CaO P.O; CaO P.O, 

Ca P Ca P grm. grm. grm. grm. 

mgrm. mgrm. mgrm. mgrm. 
a A % % % 
l ly Trradiation 3 weeks rapid 8-13) 2:5 10-47 4:3 -- — — —_ 
2 Qy%s 2 12 days 956 28 — 5-8 

3 21s iis 2 weeks es 7:29 43 10-09 4-3 +0389 = +--045 +255 -+--220 
4 9 ” 2 weeks Pe — 4:1 — 6-4 —-003 L -OO4 +10 +--08 
5 12 ge 4 weeks slow 11-2 30  ~=11-08 5-2 L-03 |. -O2 L-O8 +-08 

6 ly Radiostol 44 weeks slow — 3-4 — 4-0 a ial — Sake 
7 1's ag 2 weeks rapid 846 4-0 9-9 5-1 -.-042 t -043 --104 = +--080 

8 34 ai 3 weeks slow 10:04 3-0 — 4-4 + — — a 

rf) 34 , 54 weeks slow , 8-6 31 9-2 3°7 — — — _— 

(74 wks.) 

10 24 Vigantol 2 weeks rapid 9-2 2-0 9-4 41 — a — — 

ll 14 = l week rapid 51 71 8-1 4-4 —- — — — 
12 1} ] week slow 4-0 48 10-2 9-2 +--027 +-O387 +-124 -+.-097 

(3 wks.) 

13 2 Cod-liver oil 17 days rapid 10-04 3-0 — 4-0 — — — one 

14 2 io 18 days rapid 8-5 2-1 8-84 3°33 +-039 +048 +-153  +-156 





the cases of infantile rickets only, it varied from 12 days to 3 weeks. With the 
use of cod-liver oil healing became evident in 2} weeks, and with vigantol in 
1 to 2 weeks. In the cases treated with radiostol this period was somewhat 
longer, varying from 2 weeks to 5} weeks, the average being 33 weeks. The 
subsquent rate of healing as judged from radiological evidence was, on the 
whole, slower in those cases treated with radiostol than in the patients who 
received the other forms of treatment (see Table 1). 

Changes in serum calcium and phosphorus.—Grovup 1. The behaviour 
of the serum calcium and phosphorus in the group of cases treated with ultra- 
violet light is shown in Charts land II. Two of these cases (No. 1 and 3) were 
complicated by latent tetany, and in both the serum calcium rapidly rose to 
normal after 1 to 3 weeks of treatment. In four of the cases the initial level 
of the serum phosphorus was low, varying from 2-1 to 3-9 mgrm., and rose 
to a maximum of between 6-5 and 7 mgrm. in 2} to 6 weeks. Chart IT illustrates 
the continued improvement in Case 3 after the cessation of treatment. 
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Group 2. In the cases treated with radiostol the blood changes were not 
so marked (Chart III). In Case 6, which had an initial normal serum calcium 
of 9:49 mgrm. per 100 c.cm. and a serum phosphorus of 3-4 mgrm., the rise 
in the serum phosphorus to a maximum of 5-8 mgrm. occurred in 64 weeks. 
In Case 8, which also had a normal serum calcium, the phosphorus had not 
risen above 4:7 mgrm. at the end of 6 weeks of treatment. Administration of 
radiostol was then omitted and cod-liver oil in one-drachm doses given three 
times daily. The serum phosphorus rose rapidly reaching a height of 8 mgrm. 
in two weeks, thereafter showing a gradual fall. In Case 9, which was treated 
as an out-patient, it took 74 weeks for the serum phosphorus to rise from 3-1 
to 3:7 mgrm., and the serum calcium to rise from 8-6 to 9-2 mgrm. (Table 1). 

CHART III. 
TREATMENT WITH RADIOSTOL, 
Case 8. 


Case 7. (rickets and latent tetany) <-—<—_—.<..— 


Case6. emr:arcecasra@ 
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In Case 7, which had had an initial serum calcium of 8-5 mgrm. and serum 
phosphorus of 4-0 mgrm. the values of both rose rapidly to 11-1 and 6-1 mgrm. 
respectively after treatment for three weeks, 

Group 3. In the two in-patients (Cases 11 and 12) who were treated 
with vigantol, Chvostek’s sign was present and both had laryngismus. The 
serum calcium was very low, being 5-1 mgrm. in Case 11, and 4-0 mgrm. in Case 
12. After three weeks treatment the value for the serum calcium rose in the 
former to 9-1, and in the latter to 10-2 mgrm. (Chart IV). In Case 10,"which 
was treated as an out-patient, the initial serum calcium was normal. The serum 
phosphorus which was 2-0 before treatment rose to 4:1 mgrm. in 2 weeks 
(Table 1). 

Group 4. Of the two children treated with cod-liver oil one (Case 14) 
had latent tetany, the serum calcium being 8-5 mgrm, During the first four 
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CHART IV. 
TREATMENT WITH VIGANTOL. 
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weeks of treatment this figure varied between 8-8 and 9-2 mgrm., and then 
rose to 10-8 at the end of 74 weeks while the value for the serum phosphorus 
showed a gradual increase from 2-1 to 5-4 mgrm. In the other patient (Case 13) 
whose serum calcium was normal, the serum phosphorus showed a more rapid 
increase, reaching a maximum of 7 mgrm. in 6} weeks (Chart V). 
CHART V. 
TREATMENT WITH COD-LIVER OTL. 
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From these results it will be seen that the blood changes produced by the 
different methods of treatment were very similar, although with the use of 
radiostol the increase in serum phosphorus was somewhat less marked. 

Metabolism studies.—A study of the calcium and phosphorus metabolism 
was obtained in one case of infantile rickets from each of the four groups. The 
results are shown in Table 2. In all the cases before treatment the classical 
picture of active rickets was found, namely, a high fecal output of CaO and 
P.O;. During treatment a very high retention of CaO and P.O; was brought 


TABLE 2. 


METABOLISM OF CAO AND P,O, IN FOUR CASES OF INFANTILE RICKETS 
BEFORE AND DURING SECOND WEEK OF TREATMRNT 











Total intake Total output Fecal output Urinary Ratio Total | Daily reten- 
output retention _ tion per kgrm. 
Case Age Period va . —|.___—— —__— ———_— —__— ai’ _ | ———— 
No. in CaO PLO, CaO PLO, CaO P.O, CaO PO, =) CaO P,O,) CaO P.O, 
years erm. | grm. ogrm. grm. grm. grm. grm. grm. =|£ | grm. | grm. | grm. grm. 

3 | Qi Before 1 
treatment 16-632 21-672 14°336 18-993 14-286 13-823 -050 5-17 4.7 2-296 2-679 -039 O45 


During 
irradiation . .. 16-632) 21-672 2-204 9-201 


bo 
— 
to 


4. 
21 1-606 -083 7-595 \ 14-428 12-471, -255 = -220 





7 iz Before 





1 
treatment .. 11-157 15-592) 9-082 13-473 9-047 8-293 -035 5-18 1.6 2-075 2-119 042 -043 
During admin- 
istration of - 
Radiostol .. 11-157 15-592 5-926 11-557 5-771 2-137 -155 9-42 r 5-231 4035 -104 -080 
12 | lys Before , 


treatment .. 12-60 17-64 10-869 15-331 10-693 10-613) -176 4-718 yy 1-731 2-309 -027 = -037 
During admin- 
istration of 





4.3 7 
Vigantol .. 12-60 |17-64 4:82 11-551 4:60 1:807 -220 9-744 1 7-780 6-091 -124 = -09%7 
14/2 3 Before ’ | 


treatment .. 11-76 |16-17 9-848 13-849 9-753 10-721 -095 3-128 34 1-912 2-321, -039 -048 
During admin- | 

istration of 

Cod-Liver oil 11-76 |16:17 4356 8-735 4-272 3-126 -084 | 5-609 7-404 7-435 +153 -156 





about by a marked diminution in the fecal output of these substances. The 
greatest increase in retention was obtained with direct irradiation, the retention 
of lime being increased during this treatment roughly six times. With the use 
of vigantol and cod-liver oil the retention of CaO was increased approximately 
four times, and with radiostol 2} times. It is interesting to note that the urinary 
output of P.O; was increased during the healing phase in every case, and the 
excretion of CaO by the kidneys was increased during healing in every instance 
except Case 14, in which practically no change was noted. 


£2 
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Metabolism studies were also obtained in the two older children belonging 
to Group 1 (Table 3). Owing, however, to the slight differences in the mode of 
excretion and retention at this later age these figures cannot be compared 
directly with the figures for the metabolic studies in the younger patients. 
In both patients before treatment there was a high fecal output of CaO and 


TABLE 3. 


METABOLISM OF CaO AND P,O, IN TWO OLDER CHILDREN BEFORE AND DURING SECOND WEEK OF TREATMENT, 





Total intake | Total output | Fecal output Urinary Ratio | Total 


retention 


Daily reten. 
output 
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CaO 


grm. 


CaO 
grm. 
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Before 
' treatment 16-80 
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irradiation (16-80 





Before 
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23-10 | 17-362 2% 
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4-719 


6-073 13-801 


CaO 
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P.O, 


grm. grm. 


‘507 17-293) 12-006 
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23-573 14-431 
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‘069 
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4-15 


13-919 





ANALYSES 


OF 


FACES BEFORE AND DURING 


TABLE 4. 


TREATMENT OF 


INFANTILE 


RICKETS. 





Case 


(Irradiation) 


3. Case 7. 
(Radiostol) 





Ist Per. 


2nd Per. Ist Per. 





Fecal wt. (grm.) 
% Ash 


66-14 
49-0 


32-13 
18-8 


125-65 


24-0 





Total CaO (grm.) 
Total P,O,; (grm.) 


14-286 
13-823 


9-047 
8-293 


2-121 
1-606 





% CaO 
% P< ds 


8-06 
3-0 





Total fat (grm.)... 
Neutral fat (grm.) 
Free fatty ac. ‘grm.) 
Comb. fatty ac. (grm. 


Jase 


2-406 
4-510 
7:223 





% total fat 

% neutral fat .. 
% free fatty ac. 

% comb. fatty ac. 


26-03 

3:17 
11-88 
10-98 


44-01 

7:49 
14-04 
22-48 


Case 12. 
(Vigantol) 


80-4 
33-28 
10-693 
10-613 


4-600 
1-807 
13-2 5-6 
13-2 


34:588  35°357 


5974 
19-754 
8-860 


4-116 

9-324 
21-918 
43-04 

5-01 
11-35 
26-68 


Case 14. 
(Cod-liver oil) 


Ist Per. 2nd Per. Ist Per. | 2nd Per. 


69-17 


15-978 
3-711 
5-883 
6-384 


48-0 


18-408 
2-592 
9-72 


6-096 





23-10 
5-365 
8-505 
9-23 


38°35 
5-4 
20-25 


12-70 
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P.O;, causing in Case 4 a slightly negative balance of CaO and a very low 
positive retention of P,O;, and in Case 5, a low positive balance of CaO and 
P.O;. During treatment with irradiation the retentions of CaO and P.O, 
in both cases were markedly increased owing to a great diminution in the fecal 
output of these substances. Unlike the younger children no increase occurred 
in the excretion of P.O; by the kidneys during healing, the amount excreted 
during both periods being within normal limits. 

The results of the analysis of the feces with regard to the percentage 
composition and the total content of CaO, P.O; and fat are shown in Tables 
4 and 5. It will be seen that not only is there a marked reduction in the 






TABLE 5. 


ANALYSES OF F-ECES BEFORE AND DURING TREATMENT OF LATE RICKETS. 




























Case 5. 
(Irradiation) (Irradiation) 


Case 4. 








Ist Per. 2nd Per. Ist Per. | 2nd Per. 











Fecal weight (grm.).. is ae ae 110-15 32-20 76-76 42-06 
(2 0% Ash * we os ‘ia én 31:8 21-4 44-54 27-2 
+0 Total CaO (grm.).. és ns - 17-293 2-673 14-431 4-753 


Total P,O,; (grm.) .. oie ort oe 12-006 1-803 13-970 4-332 








0%, CaO - at ve me si 15-7 8-3 18-8 11:3 
%” P.O, e - sa “a ‘ig 10-9 5-6 18-2 10-2 
Total fat (grm.) ios Sa ei ia 18-758 10-052 18-775 11-971 
Neutral fat (grm.) .. - wit - 3-205 2-088 2-583 2-402 
Free fatty acid (grm.) - - i 4164 | 2-043 6-321 1-817 
Comb, fatty acid (grm.).. on ac 11-389 5-921 9871 | 7-752 





o% total fat .. th uh as a 17-03 31-22 24-46 28-46 
°; neutral fat ane - om es 2-91 6°485 3°365 5:71 
% free fatty ac. ia we ee ig 3°78 6:345 8-235 4-32 
°% comb, fatty ac. .. ck od oe 10-34 18-39 12-86 18-43 





fecal weight during healing, but that also a marked decrease occurs in the 
percentage of ash and in the percentage of CaO and P.O;. This is accompanied 
by an increase in the percentage of total fat and also in the percentage of com- 
bined fatty acids. The increase in the percentage of combined fatty acids 
associated with the relatively greater decrease in percentage of P.O; than 
percentage of CaO is further evidence of the now well known fact that during 
the healing phase of rickets there is more fecal lime in the form of soaps and 
less in the form of calcium phosphate. 













Discussion. 

In assessing the value of the different methods of treatment practical 
considerations make it necessary to take into account other features than the 
small differences in the rapidity of healing. Although direct irradiation pro- 
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duces immediate and rapid healing, it is not from a practical standpoint the 
method of choice. The disadvantages of this method include the initial cost 
of the apparatus, the necessity for constant skilled supervision to avoid damage 
from excessive exposure, and the frequent regular attendance of the patient 
at the clinic. The simple oral administration of a preparation rich in the 
anti-rachitic agent would seem at once more convenient for doctor and patient. 
In choosing between cod-liver oil and preparations such as radiostol and 
vigantol the question of cost is important, particularly in view of the large 
numbers of children requiring treatment in hospital practice and welfare clinics. 
From this aspect cod-liver oil is undoubtedly the method of selection. An objec- 
tion which has frequently been raised to the use of cod-liver oil is the difficulty 
met with in inducing children to take it. Our experience, however, has been 
that most children do not object to it and in the few who do, a little persistence 
usually overcomes any initial dislike. A more important objection is the 
variable content of the anti-rachitic vitamin in different brands of the oil, but 
the use of a brand of known anti-rachitic value readily overcomes this dis- 
advantage. 


Summary. 


Effective healing was brought about by each of the four methods of treat- 
ment. Inthe mineral metabolism of every case there was produced to a marked 
degree the changes typical of the healing phase of the disease. The highest 
retentions of CaO and P.O, occurred during treatment with direct irradiation, 
but equally rapid healing as judged radiologically and from estimations of the 
serum calcium and phosphorus was produced by the use of cod-liver oil and 
vigantol. A somewhat slower improvement, as estimated by all standards, 
occurred during the administration of radiostol. 
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The summary of the records of the single case discussed in this paper is 
as follows :— 


A boy aged two years and two months was admitted to Dr. Thursfield’s ward in the Hospital 
for Sick Children, Great Ormond Street, on May 12th, 1930, with signs of a right-sided empyema 
following * influenza’ nine weeks previously. A portion of a rib was resected eight days later 
(May 20th) with subsequent improvement in the general condition. On culture the pus yielded 
a pure growth of pneumococci, and a vaccine was given subsequently. 

On May 23rd, three days after the resection, the child developed a rash of the scarlatiniform 
type on the chest, abdomen, and inner aspect of the limbs. The rash was accompanied by no 
change in the general condition, nor was there fever, vomiting, or sore throat. It faded within 
24 hours and showed no subsequent peeling. A Schultz-Charlton reaction and a Dick test were 
done at this time. Owing to the rapid fading of the rash the Schultz-Charlton was indefinite, 
but the Dick test was definitely negative. The boy, so far as could be ascertained, had not been 
exposed to any known source of scarlet fever. 

On June 7th an irregular swinging temperature commenced, and was attributed to pocketing 
of the empyema. 

On June 18th an exploration of the chest was made under anesthesia, but nothing further 
was determined. On June 16th, twenty four days after the rash, the urine was found to contain 
albumin, blood, pus and casts. The blood urea was 88 mgrm., per 100 ¢c.cm. With the onset of 
vomiting the child became rapidly worse, and died on June 26th. On June 17th a second Dick 
test had proved negative. 

Two other cases of scarlet fever appeared in the ward about this time, one on June Ist, 
the other June 20th. 

Autopsy. At post-mortem examination a general septicemic condition was present as 
exemplified by an enlarged spleen with prominent Malphigian corpuscles, a fatty liver, ete. 
The right-sided empyema cavity showed no recent collection of pus, and the rib resected was 
in a healthy condition. The serous cavities showed some inflammation and a little pus was 
found on the visceral peritoneum. The kidneys were swollen and cedematous, and showed 
macroscopically and microscopically a state of typical acute nephritis. 

BACTERIOLOGY. Cultures were taken from the heart’s blood, spleen, pericardial and _peri- 
toneal fluids. From each of these a hemolytic streptococcus was grown. It was found in pure 
culture in the heart’s blood and spleen, 
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This micro-organism was classified for us at the Ministry of Health’s Bacteriological Labora- 
tory, Dudley House, and shown to belong to Type II scarlatinal streptococcus as classified by 
Dr. Griffith’. Of this organism he says :—* Analysis of clinical data in a series of 100 cases shows 
clearly that a fairly severe form of scarlatina with greater tendency to complications is oftan 
caused by infection with Type IT scarlatinal streptococcus; Type II has so far been found only 
in association with scarlet fever.’ 


Discussion. 


We are publishing this case because it demonstrates an important point 
in the immunology of scarlet fever which is not generally accepted in this 
country. To quote Pearson and Wyllie* :—‘ Generally speaking a positive 
Dick reaction indicates susceptibility to scarlet fever, and a negative reaction, 
immunity.’ 

Although the above case showed only a transient rash and none of the 
graver toxic symptoms of the scarlet fever syndrome, yet the patient succumbed 
to the specific hemolytic streptococcus which is now generally accepted as the 
cause of that disease. The Dick test was negative at a time when under 
ordinary circumstances one would have expected it to be positive. 

It would appear, then, that the immunology of the disease is not so simple 
as the above quotation warrants, and that there are two immunological states 
to be considered in scarlet fever :—one the specific toxic state producing the 
usual exanthem: the other, those septic phenomena resulting directly from 
infection with the specific streptococcus, namely, pharnygitis, adenitis, otitis, 
septiczmia, etc. 

Parish and Okell® have noted in animal experiments that the presence of 
antitoxin in the patient’s blood does not prevent the subsequent development 
of a fatal septiceemia with the specific organism. ‘This is well borne out by the 
fact that in severe cases of scarlet fever whereas an early administration of 
antitoxin will often cause the toxemic symptoms to subside dramatically, it 
has no preventive effect on the later septic complications. 

Cooke‘ does not hold the belief commonly expressed in this country that 
scarlet fever can be explained simply as a _ toxin-antitoxin reaction. This 
writer in numerous experiments has shown that 90 per cent. of infants 
(under six months of age) are insensitive to the Dick * toxin ’ (i.e., are Dick- 
negative) although only a small number have inherited any antitoxin from the 
maternal circulation. This state may be called the first or pre-sensitive stage. 
Later as these children are exposed to streptococcal infections they become 
hypersensitive to the Dick toxin (i.e., become Dick-positive), this being the 
second or hypersensitive stage. Older children and adults whether they 
have had clinical scarlet fever or not, usually develop sufficient antitoxin in 
their blood to abolish or mask this hyper sensitive state, and once again are 
Dick-negative, thus reaching the third or post-sensitive stage. 

On this hypothesis, the syndrome of scarlet fever (the rash, vomiting, fever, 
etc.), is a hypersensitive response on the part of the patient to the specific 
toxin of the scarlatinal type of hemolytic streptococcus, rather than a genera] 
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reaction to an infection with the organism itself. It is thus possible for the 
patient to be severely infected with the specific organism of the disease without 
showing any of the typical symptoms of the scarlet fever syndrome. This 
may occur in either the pre- or post-sensitive states. 

In our present case the facts that the child was over two years old and 
gave a negative Dick reaction suggest that he had already reached the third 
or post-sensitive state,and that his serum contained enough antitoxin to neutral- 
ize the injected Dick test * toxin ’ and prevent all the specific clinical symptoms 
of scarlatina except the transient rash. The presence of this antitoxin, however, 
did not prevent the multiplication of the specific streptococcus in his blood, 
or his subsequent death from septiczemia complicated by acute nephritis. 


Conclusion. 


The above case affords additional evidence in support of the view that 
scarlet fever is not a simple toxin-antitoxin phenomenon, and that the Dick 
test should be regarded merely as an indication of the presence of antitoxin 
in the patient’s serum and not as a guide to the general immunity of the patient 
to the specific streptococcus of the disease. 


Our thanks are due to Dr. Thursfield for allowing us to publish this case, 
and to Dr. Griffith for classifying the micro-organism. 
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